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READY for BUSINESS 


We've got it all together—the cost effectiveness and reliability of our 6800 computer system 
with a high capacity 1.2 megabyte floppy disk system. . . PLUS—an outstanding new DOS 
and file management system. 


1 MEGABYTE DISK SYSTEM 
DMAF1 introduces а new level of capability to 
small computer systems. This disk system fea- 
tures two standard size floppy disk drives using 
the new double sided disk and two heads per 


type controller and double sided disks give the 
system speed of data transfer unobtainable with 
smaller drives. 


OPERATING SYSTEM 


drive. Usable storage space of over 600 kilobytes To compliment this outstanding hardware we 
per drive, giving a total of over 1.0 megabyte of are supplying equally superior software. The 
storage on line at all times. Ideal for small busi- disk operating system and file management sys- 
ness applications, or for personal "super" sys- tem is called FLEX. It is one of the most flex- 
tems. ible and complete DOS's available for small sys- 


tems, but just as important; it is easy to use. 
No one can match the variety of compatible 


DMA CONTROLLER peripherals offered by Southwest Technical 
The controller occupies one main memory slot Products for the 55-50 bus and the 6800 com- 
in an SS-50 bus and uses the Motorola MC-6844 puter system. Now more than ever there is no 
DMA controller. The combination of a DMA reason to settle for less. 

DMAF 1 Disk System (assembled)................. llle $2,095.00 
DMAF1 Disk System (КЇЇ)............................................ $2,000.00 
68/2 Computer with 40K of memory (assembled) ......................... $1,195.00 


SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 
| шин SAN ANTONIO, TEXAS 78216 
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PROFESSIONAL GRADE— 
FOR PROFESSIONALS 


Chances are you've already heard 


that there is a Cromemco System 


‘Three Computer. We've proudly pre- 
viewed it at WESCON on the West 
Coast and NYPC on the East Coast. 

But you also know Cromemco. We 
don't announce until we're ready to 
ship. 

Now we're ready. 

And what a computer we've got 
for you. 

It does it all. 

It’s a complete system— processor, 
CRT terminal, line printer. 

First it's fast—1 microsecond nom- 
inal execution time and 250 nano- 
second cycle time. 

Its equally fast RAM memory is 
large and enormously expandable— 
32 kilobytes expandable to 512 kilo- 
bytes. No danger of obsolescence 
from inadequate RAM capacity. 
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THE ONLY MICROCOMPUTER 
OFFERING 4 DISK DRIVES 


Further, the System Three comes 
with two disk drives to give you 512 
kilobytes of disk storage. Soft- 
sectored IBM format. Optionally, you 
can have four drives with 1 mega- 
byte of storage. 

There's disk protection, too, since 
in the LOCK position disks can't be 
ejected while they are running. 


21-SLOT MOTHERBOARD 


This new CS-3 is a computer that 
won't be outdated soon. It has a 21- 
card-slot slide-out motherboard and 
an S-100 bus so that you can plug in 
all sorts of support circuitry. The 
heavy-duty 30-amp power supply can 
easily handle all this. 


BROAD S-100 SUPPORT 


The S-100 is the bus that Cro- 
memco so strongly supports with 


over a dozen plug-in circuits ranging 


from analog 1/O to high-speed RAM 
memory with our bank-select feature. 


TRULY POWERFUL SOFTWARE 

You have to have software. And 
Сготетсо is far in front there, too. 
Our FORTRAN IV, for example, is 
equal to the FORTRAN compilers 
on large mainframes. Further, it (and 
our other software) is low-priced. 

Our 16K Z80 BASIC is one of the 
fastest and most capable. Full 14- 
digit precision. 

There's also our Z80 Macro As- 
sembler and Linking Loader. Uses 
Z80 mnemonics. Allows referencing 
FORTRAN common blocks. 


CRT TERMINAL AND PRINTER 

The CS-3 terminal has 80-character 
lines and a 24-line page with line 
and page editing. 

Note the separate numeric keypad 
and cursor keypad. 

The printer is fast—180 characters 
per second; 132-column lines. 


SEE AT YOUR DEALER 


You have to see the CS-3 to fully 
appreciate it and its low prices start- 
ing at $5990 in the rack mount ver- 
sion. : 

See it at your local dealer shown 
on the other side of this page. He 
has a demo to show you. 

He also has brochures giving you 
details. 

You know the CS-3 is going to be 
a sensation. 

Better contact your dealer now. 
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MORE ABOUT THE SYSTEM THREE... 


SEE YOUR LOCAL 
SYSTEM THREE DEALER 


For office situations new System 
Three can be provided with walnut 
floor cabinet. Metal bench cabinet 
also available. Unit is normally 
rack-mount style. 


System Three front panel swings 
open and 21-slot motherboard/ 
card cage slides forward for easy 
insertion of extra circuit boards. 


Retainer bar secures circuit cards 
firmly in sockets. 


Optional panel PROM program- 
mer has two sockets to facilitate 
duplicating PROM content. 
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RECREATIONAL COMPUTERS 
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VANNUYS, CA 

COMPUTER COMPONENTS 
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FT. MYERS, FL 
MICRO COMPUTER SYSTEMS INC. 
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TAMPA, FL 

MICRO COMPUTER SYSTEMS INC. 
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ATLANTA COMPUTER MART 
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THE COMPUTER STORE 
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Specialists in computers and peripherals 


EDINA, MN 

COMPUTER DEPOT 

3515 W. 70THSTREET (612) 927-5601 
». 


ISELIN, NJ 
COMPUTER MART OF NEW JERSEY 
501 ROUTE 227 (201) 283-0600 
. 
EGGERTSVILLE, NY 
CORSON COMPUTER CORPORATION 
3834 MAIN STREET (716) 8320662 
. 
HOLLIS, NY 
SYNCHRO SOUND ENTERPRISES 
193-25 JAMAICA AVENUE (212) 468-7067 
LJ 
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. 

APPLETON, М1 

SOUND WORLD 

3015 W. WISCONSIN AVE. (414) 733-8539 
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HUNTINGDON, CAMBS. ENGLAND 
COMART LIMITED 

39 GORDON ROAD, LITTLE PAXTON 
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BASIS MICROCOMPUTER VERTRIEB 
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DIGITRONIC COMPUTERSYSTEME 
BEI DER DOPPELEICHE 3-5 
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INTELEX, S. A. 
P. A. DE LOS SANTOS 70 
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DATORISERING KONSULT АВ 
FACK 2,10052 
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ZURICH, 8003 SWITZERLAND 
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In This ЕСТЕ 


About the Cover: 


The computer experimenter of the 
future shown on this month's cover is 
using a computer graphics terminal 
created by artist Joel N Wilson to 
make a point: computer graphics has 
come of age. Future scenes such as 
Joel's painting are not far off, and 
this month's issue is largely devoted 
to the fascinating world of computer 
graphics. 


Taking photographs of your video 
display is an inexpensive alternative to 
buying a printer or other hard copy 
device Тог your computer. However, 
it's not always as easy as it sounds. 
Dr Dwight D Egbert gives some 
valuable tips on the subject in The 
Photograph Is Also a Hard Copy. 

page 70 


Real 3-D graphics? It sounds like an 
impossible concept, even given the 
magic of minicomputers, but that is 
just what authors Timothy Walters and 
William Harris have created. Read 
Graphics in Depth: 3-D Adds a New 
Dimension to Your Display and find 
out how to create images that change 
perspective as you vary your viewing 
angle. page 16 


What's the difference between an 
RF monitor and a direct video entry 
monitor? Find out in Convert Your 
ТУ Set to a Video Monitor. Dan 
Fylstra explains the relative merits 
of the two approaches to video dis- 
plays, and gives you some idea of the 
techniques necessary to implement 
both methods. page 22 

Would you like to try some pseudo- 
color? How about an 8 level grey scale? 
High density video graphics is an 
exciting application of personal com- 
puting. There are many video dis- 
play boards on the market to help you 
get started. Read about one of them in 
The Matrox ALT-256 Video Board, 
by Gary Ruple. page 24 
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Color graphics is an exciting branch 
of personal computing. Ordinary video 
display programs take on a new luster 
when converted to color. Authors 
Thomas A Dwyer and Margot Critch- 
field discuss the use of Color Graphics 
on the Compucolor 8051. page 32 

Is there a practical microcomputer 
PASCAL language system? Ken Bowles, 
of the Institute for Information Sys- 
tems at the University of California 
San Diego, outlines what is perhaps 
one of the most significant software 
developments of the past year or so: 
the UCSD PASCAL system now avail- 
able for 151-11, 8080 and 7-80 
machines and soon to be available for 
other major general purpose micro- 
computer systems. Read Ken’s account 
of UCSD PASCAL: A (Nearly) Machine 
Independent Software System. 

page 46 


A hidden line subroutine for your 
plotter can make the difference 
between an average plot and a pro- 
fessional looking one. The algorithms 
aren't as difficult as you might think. 
Read Hidden Line Subroutines for 
Three-Dimensional Plotting by Mark 
Gottlieb and find out more. page 49 

One way to learn more about 
display systems for television is to 
read a detailed description of a practi- 
cal video driver program. John Webster 
and John Young have done just that 
in GRAPH: A System for Television 
Graphics. In part 1, this month, the 
authors provide background informa- 
tion and begin a detail discussion of 
this character editing system used 


for titling and graphics associated with 
educational videotape production. 
page 62 


Did you ever wish your video dis- 
play could handle Greek letters, sub- 
scripts, different size fonts, or even 
APL characters? How about special 
graphics characters? Find out how to 
add these and many other characters 
to your video display system in A 
Programmable Character Generator by 
Larry Weinstein. page 79 

When designing a light wand and 
signal processor it is desirable to have 
as few external variables as possible 
affecting the output. In A Low Cost 
Light Wand Amplifier, Robin C 
Moseley examines some of the уаті- 
ables that must be considered and 
describes a particular signal processor 
which is tolerant of many external 
variables. page 92 

Last month Steve Ciarcia described 
the transmitter section of his AC wire- 
less remote control system. This 
month read the concluding description 
of the receiver in Tune In and Turn 
On, Part 2, and start experimenting 
with your own computer controlled 
wireless appliance and light control 
system. page 97 

This month, Jack Bryant and 
Manot Swasdee complete their de- 
scription of How to Multiply in a 
Wet Climate with the details of multi- 
plier hardware and a program to test 
the multiplier in comparison with an 
equivalent software multiplication. 

page 104 


Look To The North Star HORIZON Computer. 


HORIZON". a complete, high-performance microprocessor 
system with integrated floppy disk memory. HORIZON is 
attractive, professionally engineered, and ideal for business, 
educational and personal applications. 


To begin programming in extended BASIC, merely add a CRT 
or hard-copy terminal. HORIZON-1 includes a Z80A processor, 
16K RAM, minifloppy™ disk and 12-slot S-100 motherboard 
with serial terminal interface — all standard equipment. 


WHAT ABOUT PERFORMANCE? 


The Z80A processor operates at 4MHZ — double the power of 
the 8080. And our 16K RAM board lets the 280A execute at 
full speed. HORIZON can load or save a 10K byte disk program 
in less than 2 seconds. Each diskette can store 90K bytes. 


AND SOFTWARE, TOO 


HORIZON includes the North Star Disk Operating System and 
full extended BASIC on diskette ready at power-on. Our BASIC, 
now in widespread use, has everything desired in a BASIC, in- 
cluding sequential and random disk files, formatted output, a 
powerful line editor, strings, machine language CALL and more. 


EXPAND YOUR HORIZON 

Also available— Hardware floating point board (FPB); addi- 
tional 16K memory boards with parity option. Add a second 
disk drive and you have HORIZON-2. Economical serial and 
parallel 1/О ports may be installed on the motherboard. Many 
widely available S-100 bus peripheral boards can be added to 
HORIZON. 


QUALITY AT THE RIGHT PRICE 
HORIZON processor board, RAM, FPB and MICRO DISK SYS- 
TEM can be bought separately for either Z80 or 8080 S-100 bus 
systems. 
HORIZON-1 $1599 kit; $1899 assembled. 
HORIZON-2 $1999 kit; $2349 assembled. 


16K RAM — $399 kit; $459 assembled; Parity option $39 kit; $59 
assembled. FPB $259 kit; $359 assembled. Z80 board $199 kit; 
$259 assembled. Prices subject to change. HORIZON offered 
in choice of wood or blue metal cover at no extra charge. 


Write for free color catalogue or visit your local computer store. 


Монтн STAR Ж COMPUTERS 
2547 Ninth Street * Berkeley, California 94710 • (415) 549-0858 
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Тһе answer is a 


It's the serious 
solution to the 
small computer 
question. 


Sol Systems are the key to effective, economical 
small computer power. Sol Systems give you the force of a 
powerful general purpose computer. the problem solving 
capability of high level languages and the operational simplicity 
of everyday olfice equipment. 

From the ground up, Sol Systems were designed to do 
a complete job without adding a load of costly extras. In fact, 
when you compare the "everything included" price of 
a quality, field proven Sol System with anything else on the 
market, you'll be happily surprised to find out how little 
the extra performance and convenience costs. 


For example. complete Sol Systems with 16,384 bytes 
of RAM memory start at less than S2500* Expanded systems 
with 49,152 bytes of RAM memory, 1.5 million bytes of 
on-line disk memory, disk operating system and Extended 
Disk BASIC cost less than $8000* Both systems are fully 
assembled, burned-in, tested and ready to go. 


Sol Compatibility 

Sol Systems feature the S-100 bus for pin-to-pin 
compatibility with a wide variety of add-on devices such as 
voice input and computer graphics. Standard Sol 
parallel and serial interfaces will drive most standard printers, 
modems and other peripherals. 


A word about languages 

No system is complete without software, and at Processor 
Technology we have tailored a group of high level languages, 
an assembler and other packages to suit the wide capabilities 
of our hardware. 

Take a look at our exclusive Extended BASIC as an example. 
In cassette form. this BASIC features string and advanced 


*U.S. prices only. 


Ше handling, special screen commands, timed input, complete 
matrix, logarithmic and trigonometric functions, exponen- 
tial numbers, 8 digit precision and square root. The language 
handles serial access files, provides tape rewind and 
offers cursor control for graphics capability. 

The disk version has all the number crunching talents 
of the cassette BASIC plus instant access to data and programs 
on floppy disks. It includes random as well as sequential 
files and a unique ability to update sequential data in place. 

Processor Technology FORTRAN is similar to FORTRANIV 
and has a full set of extensions designed for the “stand alone” 
computer environment. Thousands of special application 
programs available through books and periodicals have already 
been written in this well established language. 

Processor Technology PILOT is an excellent language 
for teachers. [tisastring-oriented language designed expressly 
for interactive applications such as programmed instruction. 
drill and testing. 


No wonder we call it the serious solution 
to the small computer question. 
Its the small computer system to do the general ledger and 


the payroll. Solve engineering and scientific problems. 
Use it for word processing. Program it for computer aided 
instruction. Use it anywhere you want versatile 

computer power! 


Sold and serviced only by the best dealers. 

Sol Systems are sold and serviced by an outstanding group 
of conveniently located computer stores throughout the 
United States and Canada. They are also available in Australia, 
Europe, the United Kingdom, Central America, South 
America, Japan and Singapore. 

For more information contact your nearest dealer listed on 
the following page. Or write Department B, Processor 
Technology Corporation. 7100 Johnson Industrial Drive, 
Pleasanton, CA 94566. Phone (415) 829-2600. 
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Articles Policy 


BYTE is continually seeking quality 
manuscripts written by individuals who 
are applying personal computer systems, 
designing such systems, or who have 
knowledge which will prove useful to 
our readers. For a more formal descrip- 
tion of procedures and requirements, 
potential authors should send a self- 
addressed, stamped envelope to BYTE 
Authors’ Guide, 70 Main St, Peter- 
borough NH 03458. 

Articles which are accepted are 
purchased with a rate of up to $50 per 
magazine page, based оп technical 
quality and suitability for BYTE's 
readership. Each month, the authors 
of the two leading articles in the reader 
poll (BYTE's Ongoing Monitor Box or 
"BOMB") are presented with bonus 
checks of $100 and 550, Unsolicited 
materials should be accompanied by full 
name and address, as well as return 
postaye.8 
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On the Uses of 
Snowstorms in 


Computer Science 


By the time you read this, the events of 
this past week will be history as the seasons 
progress. Monday evening (Feb 6) it began 
to snow a bit in Peterborough. It had appar- 
ently been snowing through most of the day 
at places further south along the eastern 
seaboard, but | had no expectation of any- 
thing out of the ordinary. After all, the 
morning news and weather reports | listened 
to had said we might get a foot of snow, 
but that is hardly unusual. One of the rea- 
sons for locating one's home and place of 
business in the hills of New Hampshire is 
to take advantage of those opportunities 
for transient beauty which are presented 
each year by a full cycle of seasons. All 
six seasons — Summer, Foliage, Winter, 
Mud, Spring and Black Fly — come and go 
in a regular cycle each year. Since the first 
week of February is solidly within the 
Winter phase of the cycle, another snow- 
storm is not a major event. 

The beautiful clear day full of sunshine 
which is this present Wednesday certainly 
speaks well of the climate. But in between 
Monday and Wednesday was that equally 
natural event which was a winter's gale, 
or "Nor'easter" as this type of storm is 
called by the local people. Already, the 
people responsible for writing instant history 
books have started calling the weather 
conditions yesterday by the name “Тһе 
Great Blizzard of '78." The pundits of 
course were not particularly original, for a 
very similar term is often applied to a storm 
of approximately 90 years earlier in 1888. 
And the pundits also show a particular 
regional bias. | don't recall any special terms 
of endearment applied to the storm which a 
half a week earlier had given New England 
torrential rains while the Midwest was 
racked with almost equivalent snows and 
hurricane like winds. But somehow, if a 
large amount of snow becomes your own 
provincial local problem in Philadelphia, 
New York, Providence or Boston, it becomes 
"The Blizzard of '78," ayup. Very simply, 
what happened was that a capricious storm 
decided to sit оп Cape Cod for^most of 
Tuesday, channelling water laden air off the 
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Your 


Sol dealer 
has it. 


AL: Birmingham: ICP, Computertand, 1550-0 
Montgomery Hwy., (205)979-0707. AZ: Tempe: 
Byte Shop, 1425 W. 12th PI., (602)894-1129; 
Phoenix: Byte Shop, 12654 N. 28th, (602)— 
942-7300; Tucson: Byte Shop, 2612 E. Broadway, 
(602)327-4579. CA: Berkeley: Byte Shop, 
1514 University, (415)845-6366; Costa Mesa: 
Computer Center, 1913 Harbor, (714) 

646-0221; Hayward: Byte Shop, 1122 "B" St., 
(415)537-2983; Hayward: Computerland of 
Hayward, 22634 Foothill Blvd., (415)538-8080; 
Lawndale: Byte Shop, 16508 Hawthorne, 
(213)371-2421; Mt. View: Byte Shop, 1063 EI 
Camino, (415)969-5464; Mt. View: Digital 

Deli, 80 W. EI Camino, (415)961-2670; Orange: 
Computer Mart, 633-В W. Katella, (714) 
633-1222; Pasadena: Byte Shop, 496 S. Lake, 
(213)684-3311; Sacramento: Micro-Computer 
Application Systems, 2322 Capitol, (916) 
443-4944; San Francisco: Byte Shop, 321 Pacific, 
(415)421-8686; San Jose: Byte Shop, 2626 
Union, (408)377-4685; San Rafael: Byte Shop, 
509 Francisco, (415)457-9311; Tarzana: Byte 
Shop, 18424 Ventura, (213)343-3919; Walnut 
Creek: Byte Shop, 2989 N. Main, (415)933-6252. 
CO: Boulder: Byte Shop, 3101 Walnut, 
(303)449-6233; Denver: Byte Shop, E. 1st Ave. & 
University, (304)399-8995. FL: Ft. Lauderdale: 
Byte Shop, 1044 E. Oakland Pk., (305)561-2983; 
Miami: Byte Shop, 7825 Bird, (305)264-2983; 
Tampa: Microcomputer Systems, 144 So. Dale 
Mabry,(813)879-4301, GA: Atlanta: Computer 
Mart, 5091-B Buford, (404)455-0647. ІШ 
Champaign: Computer Co., 318 N. Neil, (217) 
359-5883; Numbers Racket, 623% 5, Wright, 
(217)352-5435; Evanston: itty bitty machine co, 
1322 Chicago. (312)328-6800; Schaumburg: 
Data Domain, 1612 E. Algonquin, (312) 397-8700. 
IN: Bloomington: Data Domain, 406 S. College, 
(812)334-3607; Indianapolis: Data Domain, 7027 
М. Michigan, (317)251-3139. 1A: Davenport: 
Computer Store, 4128 Brady, (319)386-3330. 
KS: Overland Park: Personal Computer Center, 
3819 уу 95th St., (913)649-5942. MA: Boston: 
Computer Warehouse Store, 584 Commonwealth, 
(617)261-2700. MD: Towson: Computer Etc., 
13A Allegheny, (301)296-0520. МІ: Ann Arbor: 
Computer Store, 310 E. Washington, (313) 
995-7616; East Lansing: General Computer Store, 
1310 Michigan, (517)351-3260; Troy: General 
Computer Store, 73 W. Long Lake Rd., (313) 
689-8321. MN: Minneapolis: Computer 

Depot, 3515 W. 70th, (612)927-5601. NJ: Cherry 
Hill: Computer Emporium, 2438 Route 38, 
(609)667-7555; Hoboken: Computer Works, 20 
Hudson РІ., (201)420-1644; Iselin: Computer 
Mart, 501 Rt. 27, (201)283-0600. NY: Endwell: 
The Computer Tree, 409 Hooper На., (607) 
748-1223; New York: Computer Mart, 118 Madison, 
(212)686-7923; White Piains: Computer 

Corner, 200 Hamilton, (914)949-3282. NC: 
Raleigh: ROMs 'N' RAMs, Crabtree Valley 

Mall, (919)781-0003. OH: Columbus: Byte Shop, 
2432 Chester, (614)486-7761; Dayton: 
Computer Mart, 2665 S. Dixie, (513)296-1248. 
OR: Beaverton: Byte Shop, 3482 SW Cedar 
Hills, (503)644-2686; Eugene: Real Oregon 
Computer Co., 205 УУ. 10th, (503)484-1040; 
Portland: Byte Shop, 2033 SW 4th Ave., (503) 
223-3496. Hk Warwick: Computer Power, 

M24 Airport Mall, 1800 Post Rd., (401)738-4477. 
SC: Columbia: Byte Shop, 2018 Green, 
(803)771-7824. TN: Kingsport: Microproducts 
8 Systems, 2307 E. Center, (615)245-8081. 

TX: Arlington: Computer Port, 926 N. Collins, 
(817)469-1502; Arlington: Micro Store, 

312 W. Randol Mill Rd., (817)461-6081; Houston: 
Interactive Computers, 7646% Dashwood, 
(713)772-5257; Lubbock: Neighborhood 
Computer Store, 4902-34th St., (B06)797-1468; 
Richardson: Micro Store, 634 So. Central 
Expwy., (214)231-1096. VA: McLean: Computer 
Systems Store, 1984 Chain Bridge, (703) 
821-8333, Virginia Beach: Home Computer 
Center, 2927 Va. Beach Blvd., (804)340-1977. 
WA: Bellevue: Byte Shop, 14701 NE 20th, 
(206)746-0651; Seattle: Retail Computer Store, 
410 NE 72nd, (206)524-4101. WI: Madison: 
Computer Store, 1863 Monroe, (608)255-5552; 
Milwaukee: Computer Store, 6916 W. North, 
(414)259-9140. D.C.: Georgetown Computer 
Store, 3286 M St. NW, (202)362-2127. 
CANADA: Toronto, Ont: Computer Mart, 1543 
Bayview, (416) 484-9708; First Canadian 
Computer Store, 44 Eglinton Ave. УУ, (416) 
482-8080; Vancouver, B.C.: Basic Computer 
Group, 1438 W. 8th, (604)736-7474; Pacific 
Computer Store. 4509 Rupert, (604)438-3282. 
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Subsystem В 


Each board is a standout. 
Together, they're a powerhouse. 


In the beginning there were boards, 
thousands of them. 


That’s how we started in the business. 


Making memories and interfaces for 
otherpeoplescomputers...and making 
them better. 

Now that our own Sol has become 
the number one small computer, you 
might think мете putting less emphasis 
on our board business. 

Not so. 

We're just doing more creative things 
with them. 


One neat package gets your 
computer on the air. 


For example. we've built Subsystem 
B, which ties together five Processor 
Technology modules into a completely 
integrated system that makes other 
5-100 Bus computers work almost as 
well as our Sol. 


Circle 305 on inquiry card. 


Subsystem B includes a memory 
module, three input/output modules, 
a general purpose memory, and 
appropriate software. 

A specialized software program 
called CUTER knits together 
your computer and its peripherals to 
create an integrated, smoothly 
working system. 

It's thefastest, cleanest way to get on 
line, and it costs less than if 
you bought each module separately. 

You get your choice of two low 
power, reliable memory modules in 8K 
or 16K capacity. 

Our VDM- video display module 
(still $199 in kit)is theindustrystandard 
display device with over 6,000 in use. 

Our CUTS high speed. low cost 
($149 in kit) audio cassette interface is 
the most reliable on the market and is 
supported by our broad line of cassette 


software including Extended BASIC, 
FORTRAN* PILOT* FOCAL and 
numerous others. 

And our 3P +S input/output module 
offers a low cost way to handle 
virtually all the [/O needs of any 5-100 
Bus compatible computer system. 
There are close to 10,000 in the field. 
Price is just $149 in kit. 

Yes, we may have become the maker 
of the Number 1 small computer — 
the Sol. But we haven't neglected the 
quality of our board business. We 
can't afford to.. .because we use many 
of them in our own computers. 

For our most recent literature and 
price list see your dealer or write 
Processor Technology Corporation, 
Box B, 7100 Johnson Industrial Drive, 
Pleasanton, CA 94566. (415) 829-2600. 


Processor Technology 


* Available soon. U.S. prices only. 


Dr Dwight D Egbert 
c/o 1639 Madison Av 
Memphis TN 38104 


The Photograph Is Also a Hard Copy 


Photo 1. 
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Even with the arrival of low cost alpha- 
numeric printers for hobby computers, there 
are still several situations in which photo- 
graphs from video displays are the most 
satisfactory form of hard copy. This is parti- 
cularly true when you are displaying graphs 
or image data in black and white, or with 
almost any color display. In fact, most pro- 
fessionals working with color displays are 
still forced to photograph their video dis- 
plays to obtain color hard copy. At present, 
satisfactory color hard copy devices range in 
price from $50,000 to well over $500,000. 

Likewise, the current small system prin- 
ters are not suitable for image data, whether 
black and white or color. Image data differs 
from the usual alphanumeric and graphics 
data because the display is no longer binary 
(black or white, color or no color). Instead, 
image data is displayed in a two-dimensional 
array or raster, and each element of the 
array or each picture element (pixel) can 


possess one of several grey levels or colors. 
іп the field of personal computing, the 
Cromemco Dazzler is capable of displaying 
image data in up to a 64 by 64 pixel array 
with each pixel one of 16 possible grey 
levels or 15 possible colors. The Apple 1! 
has a similar mode of operation with 16 
colors and black available in a 44 high by 
40 wide array. For these types of displays 
it will probably be many years before a 
viable alternative to photography exists for 
low cost hard copy. 

There are several techniques you can 
employ to produce photographs of video 
displays that will insure consistently high 
quality results. Many kinds of cameras can 
be used with these techniques, but by far 
the easiest to use is the single lens reflex. 
Some models of Polaroid cameras equipped 
with close-up attachments also work well. 

Whichever camera you use, it is essential 
that you attach it to a solid mount. This 
might be a tripod, a low cost camera clamp, 
or a device of your own construction. The 
camera should be positioned perpendicular 
to the video display screen so that the screen 
is centered and almost completely fills the 
viewfinder. As with most of the techniques 
discussed here, consistency is paramount 
if you want to obtain reliable and repeatable 
results. To achieve consistency in camera 
positioning, it is desirable to build some 
simple mechanism to hold the camera in the 
same location every time you use it. Alter- 
natively, if you use a tripod, mark the leg 
positions on the floor with tape, or at least 
measure the distance from the screen to the 
camera with a tape measure. 

Once the camera is mounted, the room 
lights should be dimmed or preferably 
turned off when you actually take a picture. 
If the room contains windows, pull the 
shades or completely block them. You will 
obtain the best results in a completely dark 
room. If you cannot completely eliminate 
light from the room, position the display 
so that any light sources are behind it to 
prevent light reflections from the screen. 
Make a habit of observing any such reflec- 
tions while looking through the camera 
viewfinder. Normally, reflections will not be 
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Photos 1 thru 5: Some examples of high 
resolution color graphics photographed by 
the author from various high resolution 
color graphic displays, using techniques 
similar to those described in this article. 
Photo 1 is a false color image of farmland 
obtained from an aircraft by a NASA 24 
channel multispectral digitizing scanner. The 
data was converted and displayed on a high 
resolution color monitor at the NASA 
Goddard Institute for Space Studies in 
New York. Photos 2 and 3 were recorded 
by LANDSAT satellite and processed by 
the General Electric Image 100 image 
analysis system. The LANDSAT system 
records four black and white images taken 
in different parts of the light spectrum. 
After analysis, the Image 100 displays grey 
scale values or other computer derived fea- 
tures as arbitrary false colors. Photo 4 was 
recorded from an aircraft and processed on 
the Image 100 system. Photo 5 is a false 
color image created at the University of 
Kansas Center for Research, Remote Sensing 
Laboratory, using their Identification, Dis- 
crimination, Enhancement Combination 
System (IDECS). 


Photo 3. 
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noticed unless you are consciously looking 
for them, but they will be obvious in the 
resulting photographs. If you find that you 
are unable to eliminate reflections of the 
camera and yourself, you can overcome 
this with a simple device. To eliminate the 


camera reflection, use a piece of black 
lightweight cardboard or stiff paper some- 
what larger than the camera. Cut a round 
hole in the center of the paper just large 
enough for the camera lens to fit through, 
and attach it to the lens with either tape 
or a filter adapter ring. You can eliminate 
reflections of yourself by standing to one 
side of the camera during the exposure. 
This is facilitated by the use of a shutter 
cable release, which also guards against 
camera movement during the typically long 
exposure times. 

There is one case when you might want 
to intentionally use room light when photo- 
graphing a display. If you are photographing 
a vector display or oscilloscope screen 
as opposed to a raster scan video display, 
you can use a dim room light to reduce 
contrast. A desk or table lamp placed behind 
the display screen is usually sufficient. If 
you're going to do this often, it might be 
worthwhile to make a few tests with 
different lamp intensities to determine the 
proper ratio of background to display 
lighting. When using this technique, be 
conscious of potential reflection problems. 

Next, it is necessary to adjust the video 
display properly. This is the most important 
factor in obtaining high quality photographs. 
The use of excessive contrast and/or bright- 


ness when adjusting the display can degrade 
images. For good quality photographs, the 
display should appear slightly "flat" with 
lower contrast than used for normal viewing, 
and there should be absolutely no sign of 
blooming or smearing of the high intensity 
areas. You can achieve this condition 
through an iterative adjustment of the 
contrast and brightness controls. First, lower 
the contrast somewhat from its normal 
setting. Then, adjust the brightness control 
until you can just see dim grey over the 
entire background raster where there is no 
signal present (ie: no image or characters). 
If, at this point, the image appears ex- 
cessively low in contrast, turn the contrast 
up slightly and readjust the brightness to 
obtain a barely visible background. Alter- 
natively, if the image appears too con- 
trasty, or if the high intensity areas are 
smeared, turn the contrast down slightly 
and readjust the brightness. The secret is 
to obtain a display with a dark grey back- 
ground raster and slightly lower contrast 
than you think is proper. 

Since this procedure requires qualitative 
judgement on your part, it is.very important 
to experiment with a test roll of film using 
several slightly different settings. Through- 
out the test be sure to record the video 
display control positions and camera settings 
for each exposure. Otherwise, by the time 
you have the developed film ready to 
evaluate, you will probably find it im- 
possible to duplicate any of the test condi- 
tions. 

If you are using a DC coupled video 


Give your 
minidisks 


You know your VERBATIM" minidisks are 
tough. Long-lived. Rugged. Now, chances 
are good that your minidisks will last forever. 
The reason? The Mini Data File. 


ITC' s Mini Data File is a neat new 
way to store and ship your 
VERBATIM minidisks. Made from 
high-impact plastic, the Mini Data 
File is lightweight and convenient. It 
protects your data in ways that a file 
drawer never could. No more dust, for 
instance. And no more damage from tough, 


— FREE! 
MINI DATA FILE from ITC. 


For a limited time, ITC will give you this 
|. $4.50 storage box free when you buy ten 
9 VERBATIM minidisks. 


ж” Check your local VERBATIM dealer or 


computer suppliers store. And if you don't 
' know a dealer near you, call us. 
ү We want to see your data happy and safe. 


everyday handling. Call Toll Free: (1) 800-821-7700, Ext. 515 


(In Missouri call: 


800-892-7655, Ext. 515) 


Information Terminals Corp. 
323 Soquel Way, Sunnyvale, CA 94086 
(408) 245-4400 & 
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input, you can use the results of this test to 
determine the optimum contrast and bright- 
ness settings for your equipment. You can 
mark these and use them for all photo- 
graphing. Also, you can achieve the most 
consistent results this way. However, if you 
are using capacitor coupled video or RF 
(radio frequency) input, the contrast and 
brightness are somewhat data-dependent 
and you may need to make slight adjust- 
ments for different displays. Even in this 
case, though, a single setting of the contrast 
and brightness controls can be used most 
of the time, and marked settings should 
certainly be used as a constant reference. 
When making the initial tests it is also 
necessary to determine the proper film 
exposure. For static video display patterns, 
the shutter speed you use is not critical. 
The only consideration is that it must be 
longer than 1/30 of a second, since this is 
the time required for one complete screen 
refresh. Likewise, the exposure time should 
not normally exceed 1 second to prevent 
problems with film reciprocity failure. 


Although any shutter speed within this 
range is adequate, | prefer 1/2 or 1/4 second, 
which usually results in a reasonable f-stop 
setting with my particular film. 

Automatic exposure controls and light 
meters are only partially effective in this 
application. In order to utilize these aids, 
your test display should contain an even 
mix of light and dark pixels. Or, if you are 
photographing an alphanumeric display, 
it should be nearly filled with text. As a 
rule of thumb, if your display is about 1/2 
full of text, decrease the light meter expo- 
sure by 1/2 f-stop, and if your display is 
1/4 full, decrease the meter exposure by 
one full f-stop. Also, during the initial tests, 
it is wise to bracket the determined exposure 
by making two additional exposures at each 
test setting: one at one f-stop more expo- 
sure, and one at one f-stop less exposure. 

The proper film exposure also depends on 
which film you are using. For color, | prefer 
Kodak Ektachrome -64 daylight type (ASA 
64), and for black and white, Kodak Pana- 
tomic-X exposed at ASA 64 instead of the 
rated ASA 32. With either of these films and 
a properly adjusted video display, a good 
starting exposure is 1/2 second at f/4. If 
you do not have an exposure meter, you can 
make your initial tests with this basic ex- 
posure together with two bracketing ex- 
posures of plus and minus one f-stop. If you 
prefer another film you can adjust the basic 
exposure according to your film's ASA 
rating. For example, ASA 125 film requires 
one f-stop less exposure, and ASA 32 film 
requires one f-stop more exposure. [At 
BYTE we have had good results using the 
new high speed Kodak Ektachrome (ASA 
200), a macro close-up lens with f-stop set 
using the  through-the-lens meter, апа 
1/15th second exposure in a dark room. 
The color photos in Carl Helmer's Apple 11 
review, page 18 of the March 1978 issue, 
were made this way. . .CM] 

When using color film always use daylight 
type, not tungsten or indoor type. Daylight 
film faithfully reproduces the color balance 
of the video display. Also, | recommend 
that you avoid color negative films in favor 
of color slide or transparency film, unless 
you do your own color printing or are 
willing to pay the cost of custom color 
printing. 

With a little bit of care, and using these 
techniques, you should be able to use your 
camera as a high quality black and white 
or color hard copy device. But remember: 
to avoid frustration and to ensure con- 
sistently high quality results, it is important 
to establish, by test, a set of standard 
settings for both the video display controls 
and camera exposure.® 


The Ultimate Turn-on 


On/off contro 
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everywhere- 


by computer over the AC wiring 


Now it's simple and economical 
to control AC devices remotely from 
an 9-100 or Apple II computer. 
Mountain Hardware's new Introl™ 
system delivers on/off commands 
over the existing AC lines — so you 
dont have to string a foot of wire! 


Controlat any АС outlet. Тһе 
Intro] system impresses a code- 
modulated 50 KHz control signal 
on the house wiring. Then decodes 
the signal at any outlet to switch 
AC devices on and off. You can 
control lights, refrigerators, TVs, 
solenoid valves, sprinklers, burglar 
alarms— and many other things we 
leave to your fertile imagination. 
With the addition of input sensors 
to your computer system, you can 
automatically contro] variables such 
as temperature and soil moisture. 


Here's how it works. You plug 
in a single AC Controller board at 
the computer bus and connect the 
AC Interface Adapter to any con- 
venient 115 VAC outlet. The AC 
Controller is now connected to 
address as many as 64 channels 
remotely. But it's completely isolated 


from the 115v power, so theres no 
chance of short or shock. 

At any outlet where you seek 
control, plug ша Dual Channel AC 
Remote. Then plug one or two 
devices to be controlled into the 
box. Every AC remote has two 
independent 500 watt channels. 
When commanded by the computer, 
the Dual Channel AC Remote turns 
the devices on and off independ- 
ently When polled by the compu- 
ter, the Dual Channel АС Remote 
sends a signal back, telling the 
computer the status of each device. 
Bidirectional communication pro- 
vides error free operation. 


Simpleprogramming. You write 
your control program in BASIC or 
Assembler language. Software sub- 
routines for the control programs 
come with the equipment — along 
with complete documentation. If 
you have an S-100 computer, you 
can program on/off commands at 
any day and time using our option- 
al 100,000 day Calendar/Clock 
Board. A self contained power 
source assures fail safe operation. 


Modest prices. The AC Con- 
troller, for both the S-100 and Apple 
II computers, costs $149 in kit form 
or $189 completely assembled and 
tested. Each Dual Channel AC 
Remote costs $99 as a kit or $149 
assembled and tested. Thus, a fully 
operative system in kit form can be 
yours for as little as $248. 

The Calendar/Clock Board for 
S-100's costs $179 in kit form, $219 
assembled and tested. 

All prices are f.o.b. Ben Lomond, 
CA. Prices are USA Domestic. Cal- 
ifornia residents add 6% sales tax. 


Where to find it. The Intro) 
system can now be found at compu- 
ter shops throughout the U.S. and 
Canada. Drop by and ask for a dem- 
onstration. Mountain Hardware, 
Inc, may be reached at Box 1133, 
Ben Lomond, CA 95005. Phone 
(408) 336-2495. 


Dual Channel AC Remote 


AC Controller (S- 100) 


Circle 260 on inquiry card. 
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Photo 1: А three-dimensional "square spiral” being generated by the authors’ microcomputer 
controlled display system. At right is an oscilloscope screen displaying a series of points around 
the perimeter of the screen. It appears that the points are being displayed simultaneously 
because of the exposure time needed for the photograph, but they are actually being displayed 
at different times. By synchronizing the display with the rotation of the mirror (at left), a true 
three-dimensional image is created. Viewers can "see behind’’ the images, and perspective 
changes with viewing angle. 


Timothy Walters 
William Harris 

The Computer Factory 
51 Brattle St 
Cambridge MA 02138 
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Graphics in Depth 


Introduction 


Regular readers of BYTE have already 
seen many articles and advertisements con- 
cerning graphic displays. A graphic display 
adds direct visual impact to the computer 
output, communicating directly in a non- 
verbal manner. The advantages of this kind 
of display in specific applications are obvi- 
ous. But what about adding a third dimen- 
sion to the display? 

Many drawings are representations of 
three-dimensional data in two dimensions; 
with the ability to display in three dimen- 
sions it would not be necessary to use per- 
spective or other cues to suggest an impres- 
sion of depth. Instead, an architectural 
drawing, Space War, 3-D Life or abstract 
graphic designs could be displayed directly. 
An image displayed in this manner would 
appear to exist in space; viewers could 


"look behind" the image to a degree and see 
it from different perspectives by simply 
changing their viewing angle. 

How can a three-dimensional display be 
built? Several techniques have been used in 
the past. One general method involves 
presenting separate views to each eye by 
means of a special viewing apparatus familiar 
to anyone who has gone to a 3-D movie or 
used a stereopticon. Many people find it 
fairly easy to train themselves to merge two 
stereo images presented side by side by 
crossing or “walling”? their eyes. This does 
not require any special viewing equipment, 
and anyone who is going to view a lot of 
stereo images might want to learn this tech- 
nique. Since it does require some training an 
untrained friend may not be able to view a 
graphics demonstration in a full three 
dimensions without the special apparatus. 


(25) 


3-р Adds а New 
Dimension to Your Display 


(2a) 


Photos 2a and 2b: The 
authors' laboratory. Photo 
2b shows a close-up of the 
3-D display apparatus. The 
mirror is shown at left 
mounted on its cardboard 
tube, with the oscilloscope 
behind it. The Digital 
Group computer main- 
frame is at right. 
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Photos 3a, 3b and 3c: Photos 3a and 3b were taken from slightly different angles to form a stereoscopic pair. The image is gen- 
erated by the program in listing 3; readers can view the image in 3-D using the techniques described in the text. ЇГ you have 
access to a stereopticon, it may facilitate the process. Photo 3c shows the distorted image of the house as it appears on the 
oscilloscope screen. It should be emphasized that photos За and ЗЬ show the three-dimensional effect of the display at only one 
viewing angle; the actual effect of looking down into the rotating mirror is much more realistic because the image changes shape 
as the observer s viewing angle changes within а cone of visibility. 
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An example of separated stereo pairs is 
shown in photo 3. The images may be 
merged together by focusing the eyes at a 
distance until the two blurred images merge, 
and then focusing the eyes on the images 
without letting the images separate. One way 
to aid the eyes to merge these two images is 
to use two paper tubes to look at the images. 
With practice, the eyes will be able to view 
the image comfortably and without strain. 
With this technique, the right eye views the 


OSCILLOSCOPE SS 
CATHODE RAY 


TUBE 


“REVOLVING MIRROR 


Figure 1: One method for generating a three-dimensional display. A vertical 
mirror is rotated in frorit of an oscilloscope screen. A volume of space is thus 
defined in which points can be made to appear by displaying them on the 
screen at the right time. One disadvantage of this method is the relatively 
restricted viewing area caused by the position of the oscilloscope. 
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right image and the left eye views the left 
image. The differing positions of the various 
lines in the two images are matched up and 
interpreted by the brain as if they correspond 
to real lines at different depths. Viewed 
properly, the house should appear asit would 
from an aerial view. If the pairs are merged 
in the opposite manner (by crossing the eyes 
to look at a point close to the observer and 
then refocusing), the apparent angles are 
reversed and the house will appear to turn 
"inside out." This technique may be aided 
by focusing the eyes on a finger held above 
the page. If you are unable to fuse stereo 
images by moving the eyes, it may be neces- 
sary to purchase a stereo viewer from an 
optics supplier to view this kind of display. 
It is quite easy to generate these stereo 
images on a high resolution plotter or 
graphics terminal by calculating the appro- 
priate perspective views for each image. This 
produces realistic three-dimensional images 
when viewed properly; however, they are 
not auto-stereoscopic, that is, they do not 
appear to be stationary three-dimensional 
objects when the observer moves around to 
different positions. Instead, they appear to 
move around to fo//ow the observer. How- 
ever, with some mechanical construction, a 
display system can be constructed that 
produces a true three-dimensional image 
viewable from a wide range of observer posi- 
tions. The hardware and software system 
described in this article can produce displays 
containing up to 2000 points with a posi- 


Continued on page 116 


EX3000-—a new multi-user 


multi-tasking 


computer system. 


This complete series of computer systems embody architectural 
concepts previously found only in costly large scale computers. The 
primary concepts used in the EX3000 computer systems are dis- 
tributed processing for hardware and multi-tasking for system soft- 
ware. The EX3000 systems distribute system processing functions to 
those system components that are best suited to perform those tasks. 
This state-of-the-art technology was prohibitive until the recent intro- 
duction of cost effective computational and control microprocessors, 
along with programmable peripheral circuits to perform preassigned 
dedicated tasks. Coupling these cost effective components with the 
distributed processing techniques proven by many large mainframe 
computer manufacturers, Extensys Corporation has been able to pro- 
vide exceptionally powerful and flexible systems, Through the 
efficient use of system components in a modular structure, the 
EX3000 Computer Systems allow configurations that meet a 
wide variety of specific applications as well as offering expansion 
capability to satisify increasing usage demands. 

The hardware of the EX3000 Computer Systems consist of sub- 
systems and boards. Three subsystems are provided: 

. FOS1000 Floppy Diskette Subsystem with 110 4 Mega- 
bytes of on-line mass storage. 


: MTS40x Multiple Terminal Subsystem with 8 or more 
independent RS-232c serial interfaces. 
- TPS400 Terminal/Operator Processor Subsystem with 


keyboard, CRT, RS-232c serial interface, and 
expanded video attributes. 


Circle 135 on inquiry card. 


Other p/c boards which are included in the EX3000 system are: 


* RM650 Memory board with 16K to 64K bytes of 
RAM storage. 

* MM16 Memory Management board with bank switching 
up to 1 megabyte of RAM memory and a priority 
DMA mechanism for high speed DMA transfers. 

- MPU805 8085 Central Processor with on-board PROM 


space (16K), prioritorized vectored interrupts, 
and combination interval timers/event counters. 
EMOS-1IV,Extensys Multiprocessor Operating System, furnishes 

fundamental EX3000 system software. This multi-tasking operating 
system provides a high level interface between application programs 
and EX3000 hardware components. EMOS-IV is a multi-process, 
multi-user operating system which provides all file handling 
capabilities as well as complete program development tools, Multi- 
user EMOS-IV provides memory protection for each user, It also 
provides inter-system communication to allow multiple EX3000 
systems to operate as a unit with a common data bank along with 


secured individual user data bases. 
Higher level languages including EXTENDED BASIC, COBOL and 


ANSI FORTRAN which are EMOS- compatible offer added flex- 
ibility to generate application programs & development systems. 

The EX 3000 systems offer both high performance and cost-effect- 
ive computer power to OEMs and end users. Join the Third Revolut- 
ion in computer design by investigating the distributed processing/ 
multi-tasking capabilities of microprocessors built-into the Extensys 
EX3000 Computer Systems. 

For more information on the 
EX3000 Computer Systems and how 
they can satisfy your processing needs, 
give us a call. 


ТОТ 
d^ 272 | | н 
ши” corporation 
380 Bernardo Avenue 
Mountain View, CA 94040 
(415) 969-6100 
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W. personal computer will be 


most enjoyable and rewarding for you? 
Since we delivered our first Apple? II 

in April, 1977, more people have chosen 
our computer than all other personal 
computers combined. Here are the 
reasons Apple has become such an 
overwhelming favorite. 

Apple is a fully tested and assembled 
mainframe computer. You won't need 
to spend weeks and months in assembly. 
Just take an Apple home, plug it in, 
hook up your color T V* and any cassette 
tape deck— and the fun begins. 

To ensure that the fun never stops, 
and to keep Apple working hard, we've 
spent the last year expanding the Apple 
system. There are new peripherals, 
new software, and a 16-chapter Owner's 
Manual on"How to Program in BASIC? 
There's even a free Apple magazine 
to keep owners on top of what's new. 

Apple is so powerful and easy to use 
that you'll find dozens of applications. 


There are Apples in major universities, 
helping teach computer skills. There 
are Apples in the office, where they're 
being programmed to control inven- 
tories, chart stocks and balance the 
books. And there are Apples at home, 
where they can help manage the family 
budget, control your home's environ- 
ment, teach arithmetic and foreign 
languages and, of course, enable you 
to create hundreds of sound and 
action video games. 

When you buy an Apple II you're 
investing in the leading edge of 
technology. Apple was the first com- 
puter to come with BASIC in ROM, 
for example. And the first computer 
with up to 48K bytes RAM on one 
board, using advanced, high density 
16K devices. We're working to keep 
Apple the most up-to-date personal 
computer money can buy. Apple II 
delivers the features you need to 


enjoy the real satisfaction a personal 
computer can bring, today and 
in the future. 


15 colors & hi-resolution 
graphics, too. 


Don't settle for a black and white 
display! Connect your Apple to 
a color TVand BASIC 
gives you instant 


command of 
ае > three display 
/ modes: Text, 
40h x 48у Color- 
| graphics in 15 colors, 
— and a 280h x 192v High 
Resolution array that lets 
you plot graphs and com- 
pose 3-D images. Apple gives 
қош the added capability of 
combining text and graphics, too. 


Back to basics, and 
assembly language too. 


Apple speaks three languages: fast 
integer BASIC, floating point BASIC 
for scientific and financial applications, 
and 6502 assembly language. That's 
maximum programming flexibility. And, 
to preserve user's space, both integer 
BASIC and monitor are permanently 
stored in 8K bytes of ROM, so you 
have an easy to use, universal language 
instantly available. BASIC gives you 
graphic commands: СОТ,ОК--, VLIN, 
HLIN, PLOT and SCRN. And direct 
memory access, with PEEK, POKE 
and CALL commands. 


Software: 
Ours and yours. 


There's a growing selection of pre- 


. programmed software from the Apple 


Software Bank— Basic 
Finance, Checkbook, High 
Resolution Graphics and 
more. Now there's a User 
Section in our bank, to make 
it easy for you to obtain 
programs developed 


by other Apple owners. Our Software 
Bank is your link to Apple owners all 
over the world. 
Alive with 
the sound 
of music. 
Apple's ex- 
clusive built-in 
speaker delivers 
the added dimension of sound to your 
programs. Sound to compose electronic 
music. Sound to liven up games and 
educational programs. Sound, so that 
any program can "talk" back to you. 
That's an example of Apple's "people 
compatible" design. Another is its light, 
durable injection molded case, so you 
can take Apple with you. And the 
professional quality, typewriter-style 
keyboard has n-key rollover, for fast, 
error-free operator interaction. 


Apple ís the 
proven computer. 


Apple is a state-of-the-art single 
board computer, with advanced LSI 
design to keep component count to a 
minimum. That makes it more reliable. 
If glitches do occur, the fully socketed 
board and built-in diagnostics sim- 
plify troubleshooting. In fact, on our 
assembly line, we use Apples to 
test new Apples. 


Apple peripherals 
are smart peripherals. 


Watch the far right column of 
this ad each month for the latest in our 
growing family of peripherals. We call 
them “intelligent interfaces.” They're 
smart peripherals, so you can plug 
them in and run them from BASIC 
without having to develop custom soft- 
ware. No other personal computer 
comes close to Apple's expandability. 
In addition to the built-in video inter- 
face, cassette I/O, two A/D game pad- 
dles, and two more A/D inputs, Apple 
has eight peripheral slots, three TTL 
inputs and four TTL outputs. Plus a 
powerful, state-of-the-art switching 
power supply that can drive all your 
Apple peripherals, including two disks. 


Available now. 


Apple is in stock and ready for 
delivery at a store near you. Call us for 
the dealer nearest you. Or, for more 
details and a copy of our "Consumer 
Gidi to Personal Computers,” call 

800/538-9696 
; ог write Apple 
T] | | Computer, Inc., 
Ме 10260 Bandley 


Drive, Cupertino, 


Й co \ : СА 95014. 


(2... 


apple computer: 


Programming is a snap! 
I'm halfway through Apple's BASIC 
manual and already l've programmed 


9 my own Star Wars game. 


Those math programs | wrote 
last week- just rewrote them using 
Apple's mini-assembler and got them 

to run a hundred times faster. 


New from Apple. 


Introducing the Apple 
Communication Interface 
Apples of the world unite! Now 
you can, with our new intelligent com- 
munication interface card. Just plug 
it in and it tums your Apple into an 
intelligent terminal that can go on line 
with other terminals, 
time-sharing 
computers and, 
especially, with 
other Apples. 
You can even 
play Tele-Pong! 
эй Everything you 
BS need is оп опе 
small card. 
With a modem, 
it enables your 
Apple to communi- 
cate by phone at 110/300 baud RS232 
full duplex I/O. The card is fully as- 
sembled and tested and has all re- 
quired software in on board ROM. 
It's controlled by simple BASIC com- 
mands. And it's available from stock. 


Peripherals in stock 

Hobby Board, Parallel Printer Inter- 
face, Communication Interface. 
Coming soon 

High speed serial printer interface, 
General purpose serial interface, 
Printer IT, Printer ПА, Disk II, 
Monitor II. 


ж Apple II plugs into any standard TV using 
an inexpensive modulator (not included). 


Circle 15 on inquiry card. 


Apple's smart peripherals make 
expansion easy. Just plug 'em in and 
they're ready to run. l've already 
added two disks, a printer and the 
communications card. 


Convert Your TV Set to а Video Monitor 


Dan Fylstra 
22 Weitz St #3 
Boston MA 02134 


Most modern personal computers are 
designed to display lines of characters and 
possibly graphics patterns on a video moni- 
tor. This is an ideal way to provide high 
speed readable output of alphabetic and 
numeric information at a low cost. Un- 
fortunately, video monitors themselves are 
still rather expensive. Examples are the 9 
inch (27.4 cm) Javelin monitor at $175 
and the 9 inch Hitachi monitor at $185. A 
few surplus video monitors are sold for 
prices (which | have seen) ranging from 
$90 to $150, but these may be hard to 
find, difficult to interface, lacking 
cabinets and possibly — unwarrantied. 
All standard monitors can be used 
only for dedicated display applications 
and will not receive regular television 
programs. 

Many computer experimenters have 
adapted regular television sets for use 
as video monitors. This may be done either 
by building an “RF modulator,” in effect 
a tiny TV transmitter that clips onto the 
antenna terminals of the TV set feeding 
the computer generated video signal in like 
any other program, or by physically modi- 
fying the TV set, cutting off the video 
signal coming from the airwaves through 
the video detector, and feeding the com- 
puter’s video signal into the set’s video 
amplifier. (With some care, a switch can be 
added to permit either normal program 
reception or computer generated display.) 
The principles behind these two methods 
and sample circuits have been seen in the 
pages of BYTE from time to time. (A com- 
plete guide to video signal generation, TV set 
modification and related topics will be 
found in Don Lancaster’s book, 7V Туре- 
writer Cookbook, Howard W Sams and 
Company, Indianapolis, 1976.) 

This article is a personal use review 
of two of the most popular kits for TV 


Continued on page 131 
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Photo 1: This display, produced by an ATV Research Pixe-Verter driven 
by an Ohio Scientific Instruments Model 440B video board, illustrates the 
RF modulator method of adapting an ordinary TV set to serve as a video 
monitor. This method requires no modifications to the TV set, but limits 
the number of characters that can be displayed on one line. 


Photo 2: The Pixe-Verter 
mounted in the space pro- 
vided on the OSI 440B 
video board. The other 
end of the shielded cable 
is attached to the antenna 
terminals of the TV set. 
The assembly should be 
mounted inside a metal 
box to prevent inter- 
ference on other TV sets 
in the vicinity. 
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Product Description: 


Gary Ruple 

Matrox Electronics Systems 
POB 56 Ahuntsic Sta 
Montreal Quebec H3L 3N5 
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CRYSTAL 
CLOCK 
HORIZONTAL 
COUNTER 
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The Matrox ALT-256 


Video Board 


The ALT-256 is an Altair (S-100) bus 
compatible graphics card that gives a resolu- 
tion of 256 by 256 dots. This display is 
useful for professional graphics applica- 
tions such as computer aided design, simula- 
tion, business and educational displays, and 
plotting curves. 

|he display memory on the ALT-256 
consists of 16 4K dynamic memory inte- 
grated circuits in the 16 pin package. The 
dynamic memory refresh is handled by the 
video scan circuitry so that no processor 
time is required for this function. 


Board Addressing 


The board is addressed as four contiguous 
output ports and one input port (IO ports 


VIDEO 
GENERATOR 


ROW ADDRESS 

STROBE (RAS) AND 
COLUMN ADDRESS 
STROBE (CAS) FOR 
DYNAMIC MEMORY 


ARRAY 


MEMORY 
READ- WRITE 
CONTROL 


HORIZONTAL 
VIDEO 
TIMING 


VERTICAL 


VERTICAL 
COUNTER 


VIDEO 
TIMING 


VOLTAGE 
REGULATOR 


«12v 
VOLTAGE Ч 
REGULATOR 


May 1978 O BYTE Publications Inc 


ERASE SCREEN 
CONTROL 


SHIFT REGISTER 


DYNAMIC 
MEMORY 


are built in), selectable by on board address 
jumpers. The dot addressing is done in X—Y 
fashion. Output ports 1 and 2 are used as 
registers for the X and Y positions, respec- 
tively, to position the cursor at the selected 
dot. Output 0 is used to write the intensity 
of the dot: 00 for black and 01 for white. 
After the dot intensity is loaded, the ALT- 
256 will require 3.4 ps to write the dot in 
the display memory (ie: to allow for internal 
synchronization of the wire operation, video 
read scan and dynamic memory refresh). 
Since the 8080 processor almost always re- 
quires more than 3.4 us to load the next dot 
address and data, the processor can run at its 
full speed. Also, there will be no streaks or 
flashes on the display no matter how fast the 


Figure 1: Block diagram of 
the Matrox AL1-256 video 
display board. 
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Тһе Computer for the Professional 


The 8813 was built with you, the professional, in mind. 
It quickly and easily processes cost estimates, payrolls, 
accounts, inventory, patient/ client records and much 
more. You can write reports, briefs, and proposals on 
the 8813's typewriter keyboard, see them on the video 
screen, and instantly correct, revise, or print them. 


Using the 8813, one person can process what would 
normally require many secretaries, several bookkeepers, 
and a great deal of time. And data storage takes a small 
fraction of the space used by previous methods. 


You don't need to learn complicated computer lan- 
guages. The 8813 understands commands in English. If 
you want to write your own programs, the 8813 includes a 
simple computer language, BASIC, that you can master in 
a few days. The 8813 slashes the professional's overhead. 
It's a powerful time and money-saving ally. Prices for 
complete systems including printer start at less than $8,000. 

See the 8813 at your local dealer or contact PolyMorphic 


Systems, 460 Ward Drive, Santa Barbara, California, 93111, 
(805) 967-0468, for the name of the dealer nearest you. 


PolyMorphic 


Systems 
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Figure 2: Display coor- 
dinate system for video 
displays (MT X-Graph soft- 


ware). 
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processor accesses the card since the write 
operation is internally synchronized. 

Output port 3 is used as an erase screen 
command to either clear the screen or to set 
it all white according to data bit 0: 0 = black, 
1 = white. The erase operation can take up 
to 33 ms. The status port (INO) has been 
provided as a means of checking the status 
of the AL T-256. The following is a descrip- 
tion of the status bits: 


Bit 0: When О the display is ready. 
When 1 the display is being erased 
and should not be accessed. 


Bit 1: When 0 the display scan is in the 
video portion. 
When 1 the display scan is in 
the vertical blanking period allow- 
ing access of the display when 
not visible. This is useful for 
dynamic motion and animation 
synchronization. 


The X—Y addressing scheme provides the 
programmer with a way to address individual 
dots. À horizontal or vertical line requires 
only one address to be updated for each new 
dot. À 45? diagonal requires each address 
to be incremented or decremented. Using 
output ports as registers and as a means 
of addressing the card also conserves memory 
space, since the 65,536 directly addressable 


dots are equivalent to 8 K bytes of memory. 
(You would also have to keep track of dot 
position in the byte.) 


Theory of Operation 


The ALT-256 has four major blocks: 
the video sync generator, scanning cir- 
cuitry, cursor and interface electronics, 
and 65,536 by 1 memory (see figures 1 
and 2). The sync generator consists of a 
crystal oscillator and a divider chain. This 
divider chain produces all timing signals 
for the memory scanning as well as hori- 
zontal and vertical sync. The video sync 
generator can be programmed by jumpers 
for either the European or the American 
video standard. 

The scanning circuitry consists of multi- 
plexers which provide proper address, and 
read and write signals for the programmable 
memory. 

The cursor consists of two 8 bit latches 
(the X and Y address registers) which are 
loaded by the processor. Necessary inter- 
face address and timing decoding is ac- 
complished by the Altair (S-100) bus inter- 
face logic. 

The refresh memory has 16 4 K dynamic 
memories (IC type 4096) organized as a 
65,536 by 1 bit memory. 

Power supplies for 5 V, 600 mA; 12 V, 
100 mA, and —5 V, 10 mA are generated 
by on board voltage regulators. 


Multiple Boards 


The ALT-256 may be used in multiple 
board systems for color graphics or grey 
scale applications. Any reasonable number 
of boards may be used. When more than 
one is used, one board must be chosen as 
the master and the others are configured 
as slaves synchronized to the master. There 
is an on board jumper allowing use as a 
master or slave and a socket provided for 
connecting the sync signals and video be- 
tween master and slaves. Single or multiple 
boards may also be slaved to an external 
sync generator such as a TV camera signal 
or broadcast video. 


Software 


MTX Graph, the software package 
available for the ALT-256, provides all the 
commonly used low level graphics routines, 
and is configured as a series of subroutines 
that occupy hexadecimal memory locations 
0104 to O4FF. Multiple boards can be 
supported by up to a maximum of eight 
bits of color or grey scale information. 
Features of the package are described in 
table 1. 


TARBELL SETS STANDARDS 
For Hobbyists and Systems Developers 


Sales to thousands of hobbyists over the past two years have proven the Tarbell Cassette 
Interface to be a microcomputer industry standard. Tarbell Electronics continues research and 
development to produce new and efficient components to fill hobbyists' changing needs. 

к=” JARSELL CASSETTE 88 8БЕВЁ 


= TARBELL 
so IUBE re eR 
zane? = CASSETTE INTERFACE 
3 ; Plugs directly into your IMSAI or ALTAIR * 
Fastest transfer rate: 187 (standard) to 540 bytes/second 
Extremely Reliable — Phase encoded (self-clocking) 
4 Extra Status Lines, 4 Extra Control Lines 
37-page manual included 
Device Code Selectable by DIP-switch 
Capable of Generating Kansas City tapes also 
No modification required on audio cassette recorder 
Complete kit $120, Assembled $175, Manual $4 
Full 6 month warranty on kit and assembled units 


TARBELL FLOPPY DISC 
INTERFACE 


* Plugs directly into your IMSAI or 
ALTAIR* and handles up to 4 
standard single drives in daisy- 
chain. 

* Operates at standard 250K bits 
per second on normal disc format 
capacity of 256K bytes. 

* Works with modified CP/M* 
Operating System and BASIC-E 


Compiler. 
* Hardware includes 4 extra IC : i т 
slots, built-in phantom bootstrap ҜӘ rd HN = "чагаа 


M an _ 


n5 


and on-board crystal clock. Uses 
WD 1771 LSI Chip. 
* Full 6-month warranty and exten- 
sive documentation. Е 5 " 
9 PRICE: CP/M with BASIC-E Compatible Disc Drives 
Kit $190 ...... Assembled $265 and manuals: $100 Ask about our disc drives priced as low as $525. 


EE seer 
жы. 
жр ” 


шт Жоба 


гө Gold plated edge pins 
| e Takes 33 14-pin ICs or 
| * Mix 40-pin, 18-pin, 16-pin and 
14-pin ICs 
е Location for 5 volt regulator 
е Suitable for solder and wire wrap 
* ALTAIR/IMSAI compatible 
Price: $28.00 
For fast, off the shelf delivery, all Tarbell Electronics кыт тау be purchased from computer store dealers 
across the country. Or write Tarbell Electronics direct for complete information. 


* ALTAIR is a trademark/tradename of MITS, Inc. 
CP/M is a trademark/tradename of Digital Research 


TARBELL 
PROTOTYPE | 
BOARD 


Model 1010 


20620 South Leapwood Avenue, Suite P 
Carson, California 90746 


HO (213) 538-4251 
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Photo 1а. Photo 16. 


Photo 2a. Photo 2b. 


Photo 3a. Photo 3b. 


Photos 1 to 3: Some examples of grey scale and pseudocolor images produced by the ALT-256 video board. The grey scale 
photos were produced by feeding the output from a TV camera through a slow scan analog to digital converter. Next, the 3 
bit digitized output was processed through three ALT-256 video boards and a digital to analog converter to give an 8 level 
video signal. The color pictures were produced by feeding the outputs from the video boards direcily to the red, blue and 
green inputs of an RBG color monitor (see figure 3). 
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Meet The North Star Family 


THE NORTH STAR S-100 FAMILY—four high perform- 
ance products at attractive low prices. Our boards are 
designed for use in the North Star HORIZON computer 
and other S-100 bus computers using 8080 or Z80 proces- 
sors. Visit your computer store for a demonstration, or 
write for our free color catalog. 


16K RAM BOARD 


No other S-100 bus memory can match the performance 
of the North Star 16K RAM at any price. This low-power 
board has been designed to work at full speed (no wait 
states), even at 4MHz with both Z80 and 8080 systems. 
Memory refresh is invisible to the processor, bank switch- 
ing is provided and addressability is switch selectable in 
two 8K sections. Best of all, a parity check option is avail- 
able. Kit: $399. Assembled: $459. Parity Option — kit: 
$39. Assembled: $59. 


MICRO DISK SYSTEM 


The North Star MDS is a complete floppy disk system with 
all hardware and software needed to add floppy disk 
memory and a powerful disk BASIC to S-100 bus com- 
puters. The North Star MDS is widely considered one of 
the best designed and most complete S-100 bus products 


available. The MDS includes the S-100 interface board 
with on-board PROM for system startup, Shugart mini- 
floppy disk drive, cabling and connectors, and DOS and 
BASIC software on diskette. Kit: $699. Assembled: $799. 
Additional drive — Kit: $400. Assembled: $450. Single 
Drive Cabinet: $39. Optional Power Supply: $39. 


Z80A PROCESSOR BOARD 


The North Star ZPB brings the full speed, 4MHz Z80A 
microprocessor to the S-100 bus. Execution is more than 
twice the speed of an 8080, and the ZPB operates in sys- 
tems both with and without front panels. The ZPB in- 
cludes vectored interrupts, auto-jump startup, and space 
for 1K of on-board EPROM. Kit: $199. Assembled: $259. 
EPROM Option — kit: $49. Assembled: $69. 


HARDWARE FLOATING POINT BOARD 


If you do number crunching, then this board is for you. 
The FPB performs high-speed floating point add, subtract, 
multiply and divide with selectable precision up to 14 
decimal digits. Arithmetic is up to 50 times faster than 
8080 software, and BASIC programs can execute up to 
10 times faster. A version of North Star BASIC is included. 
Kit: $259. Assembled: $359. Prices subject to change. 


NORTH STAR ж ComPUTERS 
2547 Ninth Street • Berkeley, California 94710 + (415) 549-0858 


Circle 285 on inquiry card. 
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Table 1: Features of МТХ 
GRAFH, a software pack- 
age avarlable for the ALT- 
256 graphics board. 


Figure 3: Connecting an 
RBG (red green blue) 
monitor for & color opera- 
tion using three ALT-256 
boards. 
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Variable Resolution: The display resolution 
may be set to 256 by 256, 128 by 128, or 
64 by 64 through software control. 

2. Point Pfot: A dot corresponding in size to 
the resolution selected may be displayed at 
any arbitrary point by specifying X-Y 
coordinates. 

3. Line Vector Graphics: Lines can be drawn 
from the current cursor position to the 
endpoint specified by the user. 

4. Alphanumeric Display: А full ASCII char- 
acter generation routine is provided. Char- 
acters can be positioned anywhere on the 
screen. Carriage control characters are 
correctly interpreted. Character size is 
adjustable. 

5. Animation Synchronization: This feature 
is used to synchronize animated display 
updates with the vertical scan. 

6. Color Option: The software package sup- 

ports a 3 card color or grey scale system 

as described later in this article. 


All subroutines use standard Cartesian 
coordinates with the display occupying the 
first quadrant. As shown in figure 2, the 
origin (X = 0, Y = 0) is defined as the 
bottom left point on the display. X increases 
in value to a maximum of 255 at the right 
edge, while Y rises to a maximum of 255 at 
the top. If the ALT-256 is jumpered for 
American Standard scan (240 lines dis- 
played}, the lowest Y coordinate displayed 
is 16, and points with coordinates from 0 to 
15 cannot be seen. 


Grey Scale and Color Applications 


In the grey scale configuration, multiple 
boards provide binary intensity information. 
All boards have the same address decoding 
and sync signals. Each board has a dot 
intensity bit (output port 0} which is nor- 
mally tied to data bus bit DO. In a typical 
3 board color or grey scale system, the 
intensity bit is changed on two boards to 
бе D1 and D2 (or any other bits you choose), 
thus writing three binary bits for each write 
operation. This method allows computation 
of grey scale and single instruction load of 
all bits making up a single picture element 
(often contracted to "pixel" in graphics 
literature). The TTL video outputs from the 
three boards are fed to a simple 3 bit digital 
to analog converter. 


TTL VIDEO | 
TTL VIDEO 2 
TTL VIDEO 3 

H SYNC 


RED GREEN BLUE 


V SYNC (RGB) MONITOR 


RGB (Red Green Blue) Color 


In а color scheme, the best results are 
obtained by directly driving the red, green 
and blue guns of a color monitor with the 
video signal from three boards, as in figure 
3. An ordinary color TV can be modified 
to accept separate color inputs. This should 
not be undertaken by anyone who lacks an 
understanding of color TV and electronic 
design. The alternative is to generate an 
encoded composite color signal. An appli- 
cation note available from Matrox gives de- 
tails on a color encoder circuit. 


Photographs 


The photos accompanying this article 
were generated by feeding a TV camera 
output through a slow scan analog to digital 
converter. The 3 bit digitized output was 
then fed to a 3 card ALT-256 graphics 
system. The grey scale pictures were produced 
by feeding the outputs of the three cards 
to a 3 bit digital to analog converter. The 
resulting pictures have eight discrete grey 
levels. The color pictures were produced by 
feeding the outputs of the three cards to the 
red, blue and green (RBG) inputs of an RBG 
color monitor. The resulting eight color 
pictures are pseudocolored. This means that 
a different color has been assigned arbitrarily 
to each grey level in the original picture. 
Pseudocoloring is used in many industrial 
and research applications (ie: many NASA 
space pictures are processed this way). 


Conclusion 


The Matrox ALT-256 represents one 
approach to high resolution graphics capa- 
bilities for the Altair (S-100) bus. Multiple 
board systems can be used for medical 
displays, research applications, pseudocolor 
imaging, fast animated displays, computer 
aided design, sophisticated computer games 
and computer generated art. For the Star 
Trek freak, now there 15 available a real (if 
imaginary) universe to save, rather than a 
slow printer banging out descriptions. 
For the artist, a canvas; the researcher, 
a window; and the kids, an electronic 
sketch pad.@ 


Note: The completely assembled, tested and 
burned in ALT-256 board is available for 
5395 from Matrox Electronic Systems, POB 56, 
Ahuntsic Station, Montreal, Quebec НЗ! 3N5 


CANADA. Also available is the А1Т-2480, 
an Altair (5-100) compatible alphanumeric 
generator board, which can be used in conjunc- 
tion with the ALT-258 to produce simul- 
taneous graphics and alphanumeric displays. 
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VI & VII 


are finally 
released! 


. ^ 
еч 5 
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Volume VI 


Yes and it still contains what was previously 
advertised. A fully disk interactive business 
package with A/R, Inv., A/P, ledgers, tax totals, 
payroll records, more. 


As a bonus it also con ins*the Users Manual for 
our Firmware Ledger ' ackage 1 97 extra 
pages contain report formats, file Creation rou; 
tines and our very powerful program ACBS1 used 
to create the powerful file structured data base. 


$49.95 


Volume VII 


Here is that Chess program you have been 
waiting for as well as a disk interactive Medical 
Billing package with patient history file. 


Also included is our disk interactive Word 
Processing package 


(revision 0). 
71 
$39.95 
Add $1.50/Vol. for U.P.S. and handling except to APO and PO addresses. 


Foreign orders add $8/Vol. for air shipment — US dollars only. No purchase 
orders over $50. 


Now Released —Vol. VIII-Homeowners Programs (Includes Federal Income 
Tax Program) see our new ad on page23. 


IE 
VOLUME 1— $2495! l E 
VOLUME 


й- 
VOLUME Ill — 
VOLUME IV — 
VOLUME V — 


24.95 
9,95, 
992 
9.95 
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OUR SOFTWARE IS COPY- 
RIGHTED AND MAY NOT BE 
REPRODUCED OR SOLD. 


Due to the numerous copyright violations on 
our earlier volumes — until further notice we 
are offering a REWARD leading to the arrest 
and conviction of anyone reproducing our 
software Іп ANY way without our written 
permission. This Includes diskettes, paper and 
magnetic tape, cassettes, records, paper 


SCIENTIFIC 
RESEARCH 


220-B Knollwood 
Key Biscayne, FL 33149 


Phone orders 800-327-6543 
Information 305-361-1153 


AVAILABLE AT MOST COMPUTER STORES 
10% discount on purchases of entire set. Offer expires December 30, 1977 


BANKAMERICARO 


honored 
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Color Graphics 


Thomas А Dwyer 
Margot Critchfield 
Project Solo 

University of Pittsburgh 
Pittsburgh PA 15260 


on the Compucolor 8051 


The ancient wisdom that says "a picture 
is worth a thousand words" has a special 
significance for the computer age. With 
machines that can generate output faster 
than anyone can read it, there's no doubt 
that we need new ways to represent this 
avalanche of data, The best answer (so far) 
seems to be in computer graphics: sophis- 
ticated pictures that show the results of all 
this computation in a form that is easy to 
interpret and even easier to remember. 

One of the most dramatic ways to 
improve graphical output is to add color. 
Color graphics conveys information to 
human viewers that is hard to appreciate 
until it's experienced. The change from 
black and white to color is at least as 
impressive as the change from monaural to 
full stereo sound. 

Until a few years ago, the hardware for 
color graphics was both rare and expensive. 


This situation is changing, however, mainly 
through the efforts of manufacturers who 
have devised ingenious ways to use the 
technology of color TV in conjunction with 
computer technology. 

One of the first products designed for this 
purpose was the Cromemco TV Dazzler. It 
consists of two Altair (S-100) compatible 
boards with a coaxial cable output to a 
color monitor. Several examples of color art 
produced with the TV Dazzler were shown 
in December 1976 BYTE. That issue also 
contained the article, "The Cybernetic 
Crayon,” that gave an example of an 8080 
assembly language program for the Dazzler. 


The Compucolor 8051 


A more recent example of personal color 
systems is the Compucolor 8051. It comes 
in the form of a complete computer system 
packaged in a cabinet not much bigger than 
a 19 inch color television. That’s impressive 
because the cabinet contains the processor, 
memory, interface, programmable read only 
memory, graphics controller, power supplies, 
and a 19 inch color display tube, The colors 
are of much greater purity than those 
usually seen on TV because the system uses 
a very wide bandwidth (75 MHz) and the 
three color circuits (red, green, blue) are 
kept separate. This is the same approach 
used in professional color monitors. Since 
any of these colors can be on or off, eight 
colors (including black) are available. 

Photo 1 shows а typical system consisting 
of the computer and color display in the 
large cabinet, a keyboard for input, and a 
dual 8 track tape cartridge unit for mass 
storage. 

The large screen holds 48 lines of 80 
characters each, about four times the num- 
ber of lines found on most video displays. 
When characters are used for graphics, there 


Photo 1: The Compucolor 8051 with extended ASCH keyboard and “floppy 
tape" storage. The tapes are similar to 8 track music cartridge tapes, except 
that they are shorter. More recent models use a floppy disk system for 
storage. 


are 3840 plotting positions available. But a 
finer division of each character into a 4 by 2 
array of "points" is also possible, as figure 1 
indicates. In point plot mode, one character 
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block becomes eight “point” positions. Each 
of these points (which is really a small 
rectangle) can be turned on or off separ- 
ately. This means there are 160 point 
positions for the horizontal direction (X 
axis), and 192 points for the vertical direc- 
tion (Y axis). So a total of 30,720 points 
can be plotted. 

A special hardware feature called "vector 
graphics" is also available. This makes it 
possible for the computer to draw approxi- 
mations to straight lines on the screen if 
you simply tell it where to start (XO, Ү0), 
and where to finish (X1, Y1). The hardware 
calculates all the point positions in between 
and plots them automatically. 

The Compucolor 8051 comes with a 
BASIC interpreter stored in read only 
memory. This means that you never have to 
load BASIC: you call for it by just pressing 
two keys (Escape, followed by W). 

The BASIC interpreter has all the stan- 
dard features and a few extra ones (in- 
cluding string arrays). It also has the special 
key word PLOT. This feature makes it 
easy to program graphics of all kinds in 
color. Let's look at some examples of how 
it works. 


Using Compucolor BASIC 


The word PLOT is used in BASIC state- 
ments of the form 


25 PLOT ! 


where | is an integer from 0 to 255. When 
PLOT | is initially used, the value of | deter- 
mines what mode you enter. There are quite 
a few modes. The main mode is "point 
plot" (PLOT 2). After you enter a “mode,” 
the meaning of PLOT 1 is different, and it 
depends on what mode you're in. 


Example 1: Suppose we want to plot the 
curve Ү-Х2, We first use PLOT 2 to put the 
program in point plot mode. After saying 
PLOT 2, each pair of PLOT statements that 
follow will then give the X and Y positions 
of the point to be plotted. When finished 
plotting points, we use PLOT 255 to escape 
from the plot mode we're in. Here's a pro- 
gram that plots 100 points of our-curve: 


10 PLOT2 

20 FOR X - 0 TO 99 

30 LET Y = INT(X*X/100) 
40 PLOT X:PLOT Y 

50 NEXT X 

60 PLOT 255 


To understand the output of this program 
you have to know that the "'origin" for 
point plot mode is the point (0, O), and that 
it is located in the lower left corner of the 
screen, All points (X, Y) must be described 


| CHARACTER MODE POSITION * 8 POINT PLOT MODE POSITIONS 


by positive integers with X going from 0 to 
159, and Y going from 0 to 191. To make 
Y=X*X fit on the screen, we divided by 100 
(because when X=99, Y=9801 which would 
be way off the screen). Our graph will look 
something like the one in figure 2. 


Example 2: Here is a program to plota sine 
function. We let X go from 0 to 159, but 
actually plot SIN(X/13). This causes the 
argument of SIN to go from 0 to slightly 
over 12 radians, giving about two cycles of 
the function. Since the SIN function has 
values from -1 to 1, we multiply it by 95 
and then add 95. This causes Y to go from 
0 to 190. The program is initiated by the 
command PLOT 12, which means "clear 
screen." 


10 PLOT 12:PLOT 2 
20 FOR Х-0 TO 159 'Get X 


ЗО Y295*SIN(X/13) 495 'Calculate Y 

40 PLOT X: PLOT Y ‘Plot X, Y 

50 NEXT X ‘Back to line 20 

60 PLOT 255 'Exit plot mode 
Adding Color 


The preceding programs plot in whatever 
color the machine was using last. Color 
can be changed with either the PLOT 6 
or the PLOT 29 modes. After entering 
the PLOT 6 mode, the statement PLOT | 


produces various combinations of Тоге- 
ground colors, background colors, and 
"blink" states, all depending on the 


value of I. For example, | = 0 to 7 gives the 
eight possible foreground colors on a 
background of black with no blink. 

The PLOT 29 mode is a little simpler. 
It allows only foreground (which means the 
actual point being plotted) color to be 
specified. It is followed by PLOT |, where 
| specifies color according to the codes: 


16-black, 17-red, 18=green, 19=yellow, 
LOCATION OF (0,191) 
Y 
(159, 191) 
(99,98) 
x 
ORIGIN (0, 0) (159, 0) 


Figure 1: Division 


of 


screen character into a 
2 by 4 array of "points. " 


‘Clear screen, enter plot mode 


Figure 2: A display of the 


equation Ү-Х2, 


May 1978 O BYTE Publications Inc 


33 


Figure 3: А display of the 
line running from points 
(0,96) to (159,96). 


Figure 4: A display of the 
line running from points 
(80,0) to 80,190). 


10 PLOT 12 
20 PLOT 29: PLOT 19 
30 PLOT 2 


40 PLOT 246: PLOT 0: PLOT 0: PLOT 190 
50 PLOT 250: PLOT 0: PLOT 95: PLOT 159 


60 PLOT 255 

70 FOR Х= 0 то 159 

80 PLOT 29: PLOT 17+X/22 
90 Y = 95*SIN(X/13)+95 
100 PLOT 2 

110 PLOT X: PLOT Y 

120 PLOT 255 

130 NEXT X 


x=0 Ха159 
Үз96 


Ү.!90 I 
X*80 


'Erase screen 

‘Set color= yellow 

‘Go into main plot mode 
‘Plot Y bar graph 

‘Plot X bar graph 

‘Exit plot mode 

‘Get X 

‘Set a color depending on X 
‘Calculate Ү 

‘Point plot mode 

‘Plot one point ғ 

‘Exit plot mode 

‘Back to line 70 


Listing 1: A BASIC program for graphing a sine function in seven different 


colors. 


Photo 2; A plot of the sine 
function, which changes 
the color of the plotting 
point cyclically. The axes 
are drawn with bar graph 
mode. 
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13 
e9:PLOT 19 


246: PLOT Q:PLOTO:PLOTIO0 

SSO: PLOT 8: PLOT ЭЙ PLOT 159: PLOT 255 

=й TO 159 
IT?9: PLOTIPex/ee 


хен мн 


20-blue, 21=violet, 22-cyan (light blue), 
and 23-white. 

We'll illustrate this feature in a moment, 
but let us first look at an example of a 
subplot mode (a mode that follows the 
PLOT 2 main mode). 


Bar Graph Mode 


After entering PLOT 2 mode, you can go 
into several subplot modes. For example, 
PLOT 250 means enter the X (horizontal) 
bar graph mode. It is followed by three 
PLOT statements that tell where to put the 
bar graph and how long to make it. 


PLOT 2: PLOT 250 
PLOT 0: PLOT 96: PLOT 159 


This directs the program to draw a hori- 
zontal bar (line) from X-0 to Х-159, 96 
units up on the screen (the Y position). See 
figure 3. The code for Y (vertical) bar graphs 
is PLOT 246. 


PLOT 2: PLOT 246 
PLOT 0: PLOT 80: PLOT 190 


The latter draws a vertical bar (line) from 
Ү-0 to Ү-190, 80 units to the right (the 
X position). See figure 4. 


А Combined Program 


The program shown in listing 1 graphs the 
sine function using seven different colors 
(codes 17 to 23). It also uses the bar graph 
mode to plot the X and Y axes for the 
graph. The axes are drawn in yellow (code 
19). The output of this program is shown in 
photo 2. Notice in line 100 that PLOT 2 
serves a dual purpose. It puts the machine 
in both main and point plot mode. A more 
interesting example of the output possible 
from bar graph mode is shown in photo 3. 


Vector Mode 


The bar graph modes are used to draw 
horizontal and vertical lines. Vector mode 
allows you to draw lines (called vectors) 
between any two points. [his means slanted 
lines can be drawn on the screen. Start with 
PLOT 253, then give the coordinates of the 
starting position with PLOT XO:PLOT YO. Photo 3. A display of concentric rectangles produced in the bar graph mode. 
The next command should be PLOT 242, 
followed by the coordinates of the end 


position with PLOT X1:PLOT Ү1. (Any 10 PLOT 12:C-0 'Erase screen 
variable names can be used; we find these 20 c-cn "Start with color code 1 
# RE 30 IFC >7 THEN С-1 ‘Only allow seven color codes 
easy to remember.) The program in listing 2 40 PLOT6:PLOTC «Sar the color 
lets you draw vectors on the screen using 50 РНІМТ“ТҮРЕ ХО, YO"; | | 
seven colors in sequence. (Black is not a INPUT XO, YO B Get starting point 
; ОМО ААА РВЇМТ”ТҮРЕ X1, Y1"; 
used because it would draw an “‘invisible 80 INPUT X1, Y1 'Get end point 
line.) 90 PLOT2 2 “бо into plot mode 
: А 100 PLOT 253:PLOT XO:PLOT YO ‘Draw vector starting at XO, YO... 
If you wish to draw lines where the end 110 PLOT 242:PLOT X1:PLOT Y1 ^. to X1, ҮЛ 
point of one is the starting point of the next 120 PLOT 255 'Exit plot mode 
one (as in drawing polygons), you need only 130 GOTO 20 ‘Repeat 
use PLOT 253 once. The program in listing 3 
draws random vectors in this fashion, Listing 2: A BASIC program enabling the user to draw vectors on a color 
making an attractive abstract type of video screen using seven colors in sequence. 
drawing. The output is shown in photo 4. 
P 10 K-16 ‘Initialize color selector 
Incremental Plot 20 PLOT 12:PLOT 2 ‘Enter plot mode 
Another submode that can follow PLOT 30 PLOT 253:PLOT 79:PLOT 91 ‘Start vector in center 
: - А 40 K=K+1 ‘Select color... 
2 is the PLOT 251 incremental plot, which 50 IF K >23 THEN K=17 '-. between 17 and 23 
allows you to move the graphic “point” 60 PLOT 255:PLOT 29:PLOT K ‘Turn on color 
70 X=160*RND(1) :Y 2190* RND(1) 'Choose random point 
emeni (really a small rectangle) by a small 80 PLOT 2:PLOT 242:PLOT X:PLOT Y 'Draw vector 
increment" (or step). There are eight 90 GOTO 40 
directions in which you can move, shown 
by the arrows in the following diagram: Listing 3: A BASIC program that draws a chain of random vectors. 
10 PLOT 12 'Erase screen 
15 PLOT 2:PLOT 80:PLOT 92 . 'Plot a point in middle of screen 
20 FOR C-17 TO 23 ‘Select a color 
30 PLOT 255:PLOT 29:PLOT C 'Activate color 
40 PLOT 2.PLOT 251 'Go into incremental plot mode 
50 E=2T INT(4*RND(1) ) ‘Choose direction 
60 FOR K=1 TO 5*RND(1)+5 ‘Choose number of steps 
70 PLOTE ‘Plot in direction E 
80 NEXTK : for K steps 
90 NEXTC 'Get next color and direction 
100 GOTO 20 'Repeat the whole cycle 


Listing 4: A BASIC program to produce a random walk pattern. 
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Photo 4: А random vec- 
tors program display. 
Color is changed cycli- 
cally for each new vector. 
The listing overwrites 
some of the vectors be- 
cause it was done after 
interrupting the run. 


Photo 5: Output from the 
random walk program 
after 20 seconds. When the 
plotting point “walks off” 
the edge of the screen, it 
reappears on the opposite 
side due to wraparound in 
the display memory. 
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BREAK ІН 44 
READY 


The numbers next to the arrows are ''direc- 
tion codes.” A given direction is sclected 
by using the proper direction code in a 
second PLOT statement. For example, to 
plot a point in the middle of the screen 
and then move it one “increment” to the 
right, use the following instructions: 


10 PLOT 2:PLOT 80:PLOT 92 
20 PLOT 251:PLOT 8 


PLOT 251 means "increment (move) the 
point," апа PLOT 8 means “о the right." 
The distance moved is very small (the 
width of one point). 

The next program (see listing 4) uses 
this feature to produce what is called a 
random walk pattern. We’ll use only the 
direction codes 1, 2, 4 and 8. These will be 
generated by the formula 


E=2 Tf INT(4*RND(1) ) 


So we randomly get the numbers 20=1, 
21-2, 22-4 апа 23-8. Our point will ran- 
domly "decide" to move down, up, left 
and right. 

To make the pattern even more inter- 
esting, we usc another random number 
(from 5 to 9) to decide how many incre- 
ments (small steps) to take in each direction. 
We also change colors. The result is a rather 
striking weave-type color abstraction. 
(Actually, random walk techniques origi- 
nated for practical reasons. They are used in 
solving several types of mathematical and 
scientific problems that can’t be handled by 
conventional methods.) Line 50 selects a 
random direction, and the loop 60-80 deter- 
mines how many increments to take in that 
direction. The main loop 20-90 repeats the 
process for seven different colors. The 
program goes on indefinitely, filling the 
screen to any density you wish. Photo 5 
shows the output of this program after 


tomorrow's computer here today .. 


. "we memaster 


only from the Digital Group 


Digital tape based тылы; at $1995 kit. 
ys. 


Delivery within 60 ох 6528 Denver, СО 80206 (303) 777-7133 


Photo 6: A random walk after 20 minutes. The plotting point moves rapidly, 
but it frequently overwrites itself. This program can be viewed as a striking 
way to study random number generators. 


Photo 7: A pattern pro- 
duced with the aid of a 
light pen. It consists of 
varicolored vectors; the 
outer set of end points 
is determined by a Lissa- 
jous figure algorithm. The 
inner set of end points is 
selected with a light pen. 
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20 seconds. Photo 6 shows the output 
after about 20 minutes. The plotting is 
rapid, but paths are often retraced. 

There are several other subplot modes 
available, including an incremental vector 
mode. This has the effect of shifting a 
vector to a new position very close to the 
starting position. Since vectors are drawn 
very rapidly (output to the video display 
is at 9600 bps), this mode has interesting 
possibilities for producing simple anima- 
tion. 

A light pen option is also available; it can 
be used as an input device in developing 
color graphics. For example, a program in 
BASIC can be written to accept (X, Y) 
coordinates from the pen and use these to 
determine the position of one end of a 
vector. If the other end of the vector is 
determined by an algorithm within the 
same program, the graphic "artist" can 
interact with the algorithm to produce 
variations on a design. Photo 7 shows a 
simple example of this. The outer set of 
points was determined by an algorithm 
which generates a 2 by 3 Lissajous figure, 
while the inner set of points was selected 
with the light pen. Photo 8 shows the effect 
of running the same program, having first 
keyed in a solid blue background. Vectors 


Photo 8: A pattern produced in the same 
manner as that of photo 7, except that the 
background color has first been set to blue. 
Background was reset to black to draw some 
of the vectors, and to blue for others. The 
artist used the light pen to draw a sprinkling 
of "blue on blue" vectors over the final 
pattern to produce a “burst” effect. 


were drawn in “color-on-black” and in 
"color-on-blue" modes. А general program 
for experimenting with the light pen in this 
manner is given іп the book ВА5/С and the 
Personal Computer (Addison-Wesley, 
Reading MA 01867). 

Given the value of output in the form of 
dynamic as well as color graphics, and the 
complex ideas which can be programmed 
in Compucolor BASIC, the Compucolor 
8051 is quite an interesting machine. Its 
design invites explorations well beyond 
those described in this brief introduction.B 


Structured programming 
is here with the arrival 


of PASCAL. 
B PROFESSIONAL 


A system engineered for high level 


software development. 


BPROFITADLE 


А system created to save time апа money. 
The 85/P is reliable, fast and affordable. 


ШРБАСТ!САГ 


А system developed with structured 
programming. A fully expanded, turnkey unit 
featuring PASCAL. 


B AVAILABLE 


PASCAL compiler/interpreter you don't 
hove to wait for. 


Dealer and OEM information ovailable on request. 


MAIN OFFICE (503) 485-0626 


121 EAST ELEVENTH AVE. EUGENE, OR. 97401 


Circle 286 on inquiry card. 


NORTHWEST 
MICROCOMPUTER 
SYSTEMS 


introduces 


85/P = 8085 + PASCAL 
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Mies sro personal computing and are looking for a starter system, 
two choices: a computer kit with ВАМ тете only or a fully assembled computer 
SIC-in-ROM. From reading this magazine and talking to computer buffs it should. ЗАА, 

181 ha | nd have a computer capable of communicating in the progr arises | 
nguage BASIC: This language allows you to instruct the computer in English-like p 
and to any of the eT n E standard programs written in BASIC (there are probably 


| when: ting comp [ fe] пе mc 
| . Instead they have Тіпу rete тог 4К ВА5ЇС which m ENN 
most of the standard rc BASIC ord MUN Still others have other shortcomings such as 
a small m culatc ‘Style keyboard which makes program entry difficult, or most important, 
| expansion capability, preventing the computer from growing with you. 
nio Scientific offers. a line of expandable computers with ilh full-feature 8K 
allc To assembled and tested, but give you the option of 
| lying th е si Е е — power supply, keyboard and ТУ, if desired, so 
get t nputer power for your dollar. 
Come jare Ohio Scientific's $298 BASIC-in-ROM Model 500 Board (1MHz clock), 
our Version 3.3 BASIC, against other small computers, as in the independent article 
“asic Timing Comparisons" [Kilobaud, Oct. 1977, p. 23). In this test, the Model 500 excelle 
over all our onal computing competitors, and was second in performance only to our 
Challenge ‘diet eme Enc against twenty-eight other computer systems. And the 
Model 5t is our lowest cost machine! Our larger models are even more dramatic in a com- 
parison with алу competitive 
Having the fastest full-feature BASIC ROMs certainly isn't the only criterion 
sary for a superior computer stem, but it sure helps. Ohio Scientific offers all the other 
кыл pete eh of computer accessories complete with 15 accessory 
boards availa configurations. Many Ohio Scientific accessories are so innovative 
dustry has them — such as dual Dona att 


ie features for the personal сотр! 


Мойе! 500 Board 


A full 8K BASIC-in-ROM computer on a board. This unit 
contains a 6502 microprocessor with our powerful 8K 
BASIC-in-ROM, 4K of RAM memory, and a serial port 
which can be jumpered for 20ma current loop or RS-232. 
The board can be plugged into any standard OSI- 
backplane and expanded by our full line of accessory 
boards. The user must simply supply + 5V and — 9V power 
and the serial terminal to be up and running in BASIC. 
$298.00 


Challenger II. P 


Our very popular fully packaged BASIC-in-ROM computer. 
Challenger ТІР contains the Model 500 CPU Board with 4K 
of RAM, our new 540 32x64 character video display, 
keyboard and complete audio cassette interface. The unit 
also has internal power supplies and a four-slot backplane 
with two open slots for expansion. The user has only to 
connect a monitor or modified television set to its output, 
and he is ready to program in BASIC. To store programs 
and data files, he needs only to connect a conventional 
audio cassette recorder to the built-in audio cassette in- 
terface. The unit is fully assembled and ready to go. 
$598.00 


ОШО SCIENTIFIC 


1333 S. Chillicothe Road * Aurora, Ohio 44202 
(216) 562-3101 


Super Kit 


An ideal starter computer system. The Super Kit includes 
a Model 500 CPU Board with 8K BASIC in ROM, CPU, and 
4K of RAM, full buffering for expansion, an eight-slot back- 
plane board, and a Model 440 Video I/O Board. Model 440 
provides full CRT functions when connected to a video 
monitor or modified television set and a standard ASCII 
keyboard. The user must simply provide +5V and —9V 
power, an ASCII keyboard, and a modified television setor 
monitor to have a full computer system with 8K BASIC-in- 
ROM, 4K user space and a CRT terminal with scrolling. 
$398.00 


Challenger Д Disk Systems | 


The ultimate in personal computing offered by Ohio 
Scientific is the Challenger Il system with single- or dual- 
drive full-sized floppy disk. Each floppy stores 250,000 
characters. The Challenger ІІ is available.as a video 
system with keyboard so that all the user needs isa televi- 
sion or monitor for operation; or as a serial version where 
the user must supply his own terminal. Challenger ІІ disk 
systems automatically load in BASIC and now have an ex- 
tensive library of high-performance programs. The pro- 
grams are ideal for the advanced hobbyist, educational 
users, industrial development and small business applica- 
tions. Challenger II disk systems are very economical. For 
instance, a 16K disk system with 250,000 bytes of disk 
storage starts at under $2000.00 


For more information contact an Ohio Scientific 
dealer or send $1 for our 64-page buyers' guide. 
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05-650 Тће New Standard 


in Micro Computer Operating Systems 
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The Challenger III System 


* Designed for small business computing. 


* Uses the 510 triple processor CPU Board, runs 6502, 
6800, 8080 and Z-80 programs. 


* Available with up to 1 Megabyte of RAM memory; high 
reliability static RAM is standard; low-cost dynamic RAM 
is optional. 


e Single- or dual-drive floppy disks store 250,000 
characters per surface — 3to 4 timesthe storageof mini- 
floppies. 


е Supports our ultra-fast 6-digit BASIC (see "BASIC Tim- 
ing Comparisons," Kilobaud, Oct. 1977, p. 23, where Ohio 
Scientific out-benchmarks all of our competitors) and our 
new super-fast 9-digit business BASIC. 


е Powerful operating systems support all standard I/O 
ports including multiple terminals, line printers, video 
display and disk. 


* Disk supports: sequential, random and index sequential 
files. 


* Applications software, including: 

WP-1, a powerful disk-based Word Processor. 

DMS, aunique data-base management system which 
supports continuous disk addressing of up to 250,000 
characters per file. 

Complete business packages including Accounts 
Receivable, Accounts Payable, Ledger, Payroll, Inventory 
and Taxes. 


* Two factory-supported terminaloptions and two factory- 
supported line printer options. 


* Optional 74-Megabyte hard disk for $6000. Reel-to-reel 
mag tape coming soon. 


* Optional 16-user operating system with time share and 
distributed processing capabilities. 


* Optional rack mounting and rack enclosures. 


* Leasing programs and maintenance contracts available 
through many dealers. Optional nationwide field service 
coming soon. 


* Challenger ІІІ systems have extremely high 
performance-to-cost ratios. For example, a system com- 
plete with triple processor CPU, 32K bytes of static RAM, a 
serial /О port, dua! drive floppy disks (500K bytes of on- 
line storage), fully assembled, plus DOS, BASIC and a 
demonstration program library costs $3590 fully assem- 


bled. - 
The Abacus Delaware Microsystems — Abaruz Data Pan Atlantic Computer Systems. GmbH 
Niles Ro 92E Man 51 #1 PO Вох 276 61 Darmstadt 
Berrian Springs МЕ 49103 Newark DE 1971) 04 City PA 16301 Franklurterstrasse 78 
(618) 429-3034 1302) 738-3700 Associates Consultants West Germany 
33 Ogden Ave (08102) 3206 
American Microprocessars Great Lakes Photo. Inc. Dgden Av 
Equipment & Supply Corp. — 5001 Eastman Rd East Williston. NY 11596 Secom Systems 
20N Milwaukee Ave Midland МІ 48640 (516) 746-1079 541-1 New Peach Iree Ro 
Prareview IL 60069 (517) 631-9461 BRAG Microcomputers Chamblee GA 30341 
(312) 634-0076 19 Cambridge St 14041 934-3272 
H/B Computers Rochester NY 14607 Small Computer Systems 
Computer Mart of New York 217 Eas! Мат St (716) 442-5861 3140 Wailalae Ave 
118 Madison Ave Charlottesville. УА 22903 Honolulu HI 96816 
New York NY 10010 (8041 295-1975 Byte Shop 1808) 732-5246 
(2121 686-7923 2432 Chester Lane 
Micrecomp Columbus OH 43221 Systems Engineering Enterprises 
Lay ha Place PO Box 1221 5 (61.1) 186-7781 Suite 207 
4 Fond-Du Lac, WI 54935 i 1749 Rockville Pike 
Box SO вино (4111 922-2515 Computar Business Rockville. МО 20852 
орип, 64801 а L (301) 468-1822 
mputer aPorte, IN 46350 
1417) 781086 Meets qe ан ү) 362-5812 төлін пе, 
Computer Power Wilhamsville NY 44221 Custom Computer Systems, Inc. 1913 Cram St 
P 0 Box 28193 (26) 632-8270 1823 Lowry Ave North Evanston. IL 60202 
San Diego СА 92128 Minneagons MN 55411 13121 328-000 
(744) 746-0064 Micro Computer World |612) 588-2944 Total Data Systems 
313 Michigan N E 108 ter 125 Farway Lane 
Computer Shop (Aircom) Grana Rapids, МІ 29503 овозга Соври 4 Fart Collins CO 80521 
5161 451 5 
Cange MA 02139 қайыны Meaina OH 44256 103148260 
(617) 661-2670 Small Computer Systems |216) 725-4560 Treomp. Inc. 
й 4450 Trinily Avenue Omega Computing. Lid. 18 Alameda Square 
Sait Lake Cy UT Ва120 806920 Stan p Denver. CO 80223 
1801) 967 7635 Toronto Ont M5S 257 1303) 935-100 
(116) 425-9200 Yingro, inc. 


2 World Trade Спі 
Penthouse 107th Floor 
New York NY 10048 
12121 775-1184 


For more information contact an Ohio Scientific 
dealer or the factory. Be sure to specify your interest 
in business systems. 


1333 S. Chillicothe Road * Aurora, Ohio 44202 
(216) 562-3101 BYTLMay 1978. 43 


Technical 


Forum 


Technical Forum is a fea- 
ture intended as an interactive 
dialog on the technology of 
personal computing. The sub- 
ject matter is open-ended, and 
the intent is to foster dis- 
cussion and communication 
among readers of BYTE. We 
ask that all correspondents 
supply their full names and 
addresses to be printed with 
their commentaries. We also 
ask that correspondents 
supply their telephone num- 
bers, which will be printed 
unless we are explicitly asked 
to omit them. 
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A Raster Scan Graphics Suggestion 


Tello D Adams 
619 Woodhaven PI 
Richardson TX 75080 


In reference to your editorial (October 
1977 BYTE, page 6) you seem to have over- 
looked a pertinent color refresh storage 
method. While a 256 by 256 matrix is great 
if you want to create a 256 square checker- 
board, most graphics (including cartoons) 
don't look that way; therefore, storage 
for every picture element is a waste of band- 
width. Most graphics consist of areas of 
color, usually with a limited number of 
changes over the screen width. 

Let us presume that a representative byte 
consists of four bits of color information (16 
colors) and four bits of intensity data (grey 
scale - 16). A raster scan system is not a 
series of random events. The beam position 
can be predicted at all times, therefore, if a 
clock driven 256 counter (eight bits) is 
provided, the horizontal position of the 
beam is uniquely defined. The game now be- 
comes one in which the beginning address on 
a line (eight bits) and the color and intensity 
information (eight bits) from that point to 
the next change is stored (parallel 16 bit or 
two bytes if your access is fast enough) in se- 
quence in memory. Each 16 bit word is 
pulled from memory and stored in two 8 
bit registers. When the counter (horizontal 


line position) matches the address register, 
the color and intensity information is trans- 
ferred into a driving register which holds it 
and drives the video conversion circuits until 
the next change. This event also causes the 
next double byte to be retrieved from the 
memory and loaded into the "standby 
register." The driving register could also be 
combined (logically) with a character gener- 
ator to provide an interesting set of alpha- 
numerics. Now.let's look and see what we 
have got. We need a sync signal to mark the 
beginning of the frame, but no line counter, 
unless you want to digitally control the 
vertical retrace, as a given address only 
occurs once per line. (But you do need one 
byte of address which is numerically larger 
than the first address of the next line. This 
can be an actual "used" number or a "fake" 
at n = 225.) We use only one double byte 
per color or intensity change. If you assume 
an average of ten changes per line (and in the 
"cartoon" world that is a lot) and 256 lines, 
that equates to 2,560 double bytes (5,120 
bytes) which is far short of the 64 K + bytes 
(7.896) it would take to define every picture 
element, yet 256 by 256 resolution is still 
achieved (information and resolution are not 
the same). This would seem to provide one 
practical solution to the high resolution 
color graphics problem for small users, and 
is instantly expandable as more memory 
becomes available.m 


ALPHA 7-80" $ 495 


12 SLOT MOTHER BOARD 

12 CONNECTORS (S-100 BUS) 

17 AMP POWER SUPPLY 

HEAVY DUTY CABINET WITH FAN 

2-80 CPU BOARD: All Sockets Included, Gold Con- 
tact Fingers, High Quality Glass Epoxy PC Board, 
Double-Sided, Plated Through Holes, Requires Only 


* 8 VDC / 800 MA. 


NOTE: 22 SLOTS/30 AMP POWER SUPPLY - $595. 
ADS also selis IMSAI and NORTH STAR Assembled at Kit Prices + LEAR 


SIEGLER ADM 3A Assembled at $888.00. 
(N.C. Residents add 4% Sales Тах.) 


Prices include Freight. 


ASSEMBLED 


TERMS: Cash with Order. 


* 2-80 15 a registered trademark of Zilog Inc. 


ADS 


ALPHA DIGITAL SYSTEMS 


Data Acquisition, Computation and Control 


ROUTE 4 BOX 171A 
BOONE, NORTH CAROLINA 28607 


Circle 5 on inquiry card. 
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| whole new world | 


with 


E BSS EEE: 


The future belongs to those with The Blues 
from Cybercom. 

Join the growing number of users worldwide 
who are discovering the exceptional quality, 
plus prompt delivery and significant cost 
savings. And the new year holds even more 
promise now with our MB6A 8K RAM board 
(450 NS) reduced to just $165, and our 
MB7 16K RAM board now only $449. Also, 
you might want to check out our new 

|/O-4 board that offers two serial I/O ports 
(2-І and 2-O) and two parallel ports (24 and 


Circle 335 on inquiry card. 
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2-O), eliminating jumpers, priced at $149.50. 
Seek out Сурегсот 5 full and versatile line 
at your local computer hobbyist store, or 
contact us directly, if you want to build a 
world of the future today. 


(:1999:16 588 


A Division of Solid State Music 
2102A Walsh Avenue 
Santa Clara, CA 9505 


0 
Telephone (408) 246-2707 МВ? 16K 


RAM board. 


Ask for The True Blues. 
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Languages 


Forum 


Kenneth L Bowles 
Professor, Director 
Institute for Information Systems 
University of California San Diego 
La Jolla CA 92093 


Languages Forum is a 
feature which is intended as an 
interactive dialog about the 
design and implementation of 
languages for personal com- 
puting. Statements and 
opinions submiited to this 
forum can be on any subject 
relevant to its purpose of 
fostering discussion and 
communication among BYTE 


readers on the subject of 


languages. We ask that all 
correspondents supply their 
full names and addresses to 
be printed with their com- 
mentaries. We also ask that 
correspondents supply their 
telephone numbers, which will 
be printed unless we are ex- 
plicitly asked to omit them, 
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UCSD PASCAL: 
A (Nearly) Machine 


Independent Software System 


(for Microcomputers and Minicomputers) 


Overview 


This article describes a complete inter- 
active software system which can operate 
virtually without change on many different 
microcomputers and minicomputers. Because 
the semiconductor industry is evolving new 
equipment very fast, it is becoming a practi- 
cal necessity to have machine independent 
software to prevent rapid obsolescence of 
large application programs. The software 
described here has been developed at the 
University of California San Diego (UCSD), 
and is available to anyone for a $200 sub- 
scription fee. This article presents an appeal 
to readers of BYTE for help to bring about a 
true community-wide software system for 
business, educational and other professional 
users of small computer systems. Help is 
needed from the user community, since the 
manufacturers have so far avoided stan- 
dardizing software except as regards some 
aspects of programming languages. For 
single user microcomputers, it appears to 
be far more practical to standardize the 
entire software system than the language 
processor alone! 


The Software System 


UCSD PASCAL is a complete interactive 
software system for small computers, yet 
it offers many features normally found only 
on medium and large scale machines. It is 
designed to operate, with minimal adapta- 
tion, on most microcomputers or mini- 
computers based on 8 bit bytes or 16 bit 
words. Supported versions are now available 
for use on machines based on the Digital 
Equipment LSI-11 or other PDP-11 pro- 
cessors, and on the 8080 and Z-80 micro- 
processors. Having first been sent to users 
in August 1977, the system is in use on 
approximately 60 mainframes using these 
processors (as of mid February 1978), and 


the list of both users and processors has 
started to grow rapidly. Versions not yet 
supported by the Project are operating, 
or nearly operating, on four other pro- 
cessors (General Automation 440, Univac 
V75, Nanodata QM-1, National Semicon- 
ductor PACE). The UCSD PASCAL Project 
is discussing arrangements with various 
manufacturers whereby supported versions 
can be released for most other popular 
microprocessors, and additional inquiries 
would be welcomed. 

The system is written almost entirely in 
the PASCAL programming language, ex- 
tended for system programming and for disk 
based interactive applications. Far more than 
a simple compiler for PASCAL, it should be 
viewed as a complete and fully integrated 
system which is self-maintaining, and gen- 
erally independent of software from any 
other source. The system operates in a small 
pseudomachine (interpreter) which can be 
written in the native machine language of 
conventional processors, or can be micro- 
programmed оп machines which provide 
that capability. The object code processed 
by the PASCAL pseudomachine is com- 
pressed relative to conventional object code, 
and consumes roughly one third to one half 
as much space as the native object code of 
most present day processors. А feature to be 
implemented soon will allow mixing PASCAL 
pseudocode routines, for efficient use of 
memory, with native code routines, for fast 
processing. 

The system is the product of a growing 
project team, and is evolving rapidly in an 
upward compatible way. As of early 1978, 
the system represents theequivalent of about 
15 full-time years of programming and 
design effort. Major components of the 


Continued on page 170 


TECHNICAL 


DESIGN . SYSTEM MONITOR BOARD I 
LABS 


nun Judi 


COMPUTER SYSTEMS by 
Technical Design Labs 


THE SMB II IS A FLEXIBLE MULTI- 
FUNCTION BOARD WHICH PRO- 
VIDES A VARIETY OF FEATURES 
COMMONLY REQUIRED IN MICRO- 
COMPUTER SYSTEMS. 


SYSTEM MONITOR BOARD II 


FLEXIBLE I/O 


The SMB II features two serial ports with baude rates individually selectible from 110 to 9600 baud. Additionally, a single 8 bit 
parallel port with two control lines is provided. These ports allow interfacing to most commonly used 1/О devices such as CRTs, 
TTYs or parallel reader/punch devices. Interfacing is simplified by the use of a flat ribbon connector. 


MASS STORAGE 


Using most inexpensive cassette tape recorders, this updated and improved Audio Cassette Interface may be switch selected to operate 


at either 1200 or 2400 baud. The necessary serial port and the software drivers for saving and loading programs using this interface 
are provided as part of the operating system. 


RAM and EPROM 

Sockets are provided which allow the insertion of two 2708s or 2716s which may be addressed at any 1K page border in memory. 
One 2708 is supplied with the SMB which contains many useful extensions to the ZAPPLE monitor. 

Sockets for 2K of static RAM, addressable at any 1K border in memory are also provided. This scratch pad space is tremendously 
useful for the creation of additional monitor extension routines and |/O drivers. 1K of this static RAM is provided with the SMB II. 


SYSTEM CONTROL 


Perhaps the most useful feature of the SMB is the inclusion of the 280 ZAPPLE MONITOR in 2K of masked ROM. This executive 


program allows complete system control, including debugging, and extensive I/O control directly from the keyboard. Also, hardware 
implementations allow ‘’Jump-on-reset’’ to ANY 256 byte border in memory. 


FEATURES: 


е 2K Zapple Monitor in ROM (for Z-80) 

® 8080 version available on special order 

е Up to АК of 2708/2716 EPROM may be used 

е Sockets for two 2708/2716 EPROMs are provided 

® One 2708 with extension routines comes standard 

9 Sockets for 2K static RAM 

® 1K Static RAM provided as standard 

® 1200/2400 Baud Audio Cassette Interface 

€ Two Serial ports, 110 to 9600 baud (опе may бе RS232 or current loop) 
® One 8 bit parallel port with control bits 

е RAM, ROM and EPROM may be readdressed in memory 
© Generates Interrupt 

е Optional on-board MWRITE generation 

© Wait-state generation for 4MHz operation 


+ 


TECHNICAL 
DESIGN 
LABS RESEARCH PARK BLDG.H 


Circle 365 on inquiry card. 


1101 STATE ROAD PRINCETON, NEW JERSEY 08540 (609) 921-0321 
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its a good bet the company 
you bought your computer from 
doesn't even make peripherals! 
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Hidden Line Subroutines 


for Three-Dimensional Plotting 


A hidden line subroutine is used to elimi- 
nate lines which are behind surfaces and 
which in real life one would not be able to 
see in a computer generated plot of a solid 
object in two dimensions. А hidden line sub- 
routine makes the final picture more realistic. 

A three-dimensional Cartesian function 15 
a function such as 


F (x,y) =4xcos(3y) + 1/eX 


where the value for the z coordinate is a 
function of both X and Y. 

This article considers the various steps 
necessary for a hidden line routine that 
handles functions of this kind. The algo- 
rithm will not work for functions plotted 
іп spherical coordinates or for complex 
three-dimensional figures such as a house. 

The hidden line subroutine should be 
written in a general form so that the user 
can attach the subroutine to any appropriate 
program without having to rewrite it. 

First, one must have a program that gene- 
rates the X and Y values that the hidden 
line subroutine will operate on. Briefly, this 
involves a program to generate an X and a Y 
FOR NEXT loop; generate a Z value; rotate 
to get a new (x,y,z); scale; put through a 
perspective function and come out with an 


(x,y) point. This is the point on the screen 
(or paper) to which one would normally 
draw a line. However, we now take this (x,y) 
point and GOSUB to our hidden line sub- 
routine, 

Let us first draw a function of this kind 
without hiding any lines (see figure 2), Note 
that one point seems to ruin the appearance 
of the graph because the viewer sees imme- 
diately that a surface 15 being formed. When 
a point goes "behind" the small mound, the 
subjective feeling is that it should be hidden. 
We need a rule that will handle all points 
that should be hidden and leave other points 
alone. 

One difference between this point and all 
the previous points is that it is lower (along 
the Y axis) than the corresponding point in 
the previous line. “Corresponding” here 
means the same X value. Thus, our rule 
states that if for any point (x,y), the Y value 
is lower than any previous Y value for the 
same X value, it should be hidden. To do 
this, we must save the necessary values; for 
the above rule, we need to know the highest 
valued Y for every X. 

Let us assume the screen has a resolution 
of 1024 along the X axis and 800 along the 
Y axis (such as in the case of the Textronix 


Figure 1: А computer gen- 


erated 


three-dimensional 


function plot using the 
guthor's hidden line sub- 


routine. 
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Fiqure 2: Тһе first crude plot function shows problems encountered when no 
hidden line algorithm is used. The subroutine would hide that portion of 
the fourth line from the front that "goes behind” the high point in front of 
it. 


Figure 3: In this case the algorithm has correctly hidden some points but 
has failed to show others which emerge at the bottom of the plot. 


Figure 4: Improved algorithm reveals the bottom of the curve as a series of 
solid lines (compare with figure 3). 


A Note About the BASIC Employed in These Examples: 


Тһе BAS{C employed in these examples is the interpreter available with 
the author's computer. Most features are similar to a typical extended BASIC 
which includes matrix operations (MAT keyword). As noted in text, the file 
oriented operations which are used to initialize the matrix B can be replaced 
by a FOR... NEXT loop at lines 310 and 320 in listing 6. (Lines 130 and 140 
would then be deleted.) 


5505  U6-SGN(X-X9) 

5510 IF U6=0 THEN 5535 

5515 FOR U7=X9 TO X STEP U6 

5520 58=ү9+59*(07—Х9),В[07,2]=В[07,2] MIN S8,B[U7,1]=B[U7,1] MAX 58 
5530 NEXT U7 

5525 RETURN 


Listing 1: A BASIC program used to calculate points between the endpoints 
of a line segment for plotting purposes. 


50 Мау 1978 © BYTE Publications fne 


4013 graphics terminal) Thus, we have 
1024 possible X locations. But we need to 
know only the highest valued Y for each X. 
This means that if we have a 1 by 1024 
matrix we can store the highest valued Y in 
the corresponding X location. We can keep 
our matrix updated with the following 
BASIC statement: 


100 B(X,1) = B(X,1) MAX Y 


This statement always keeps the matrix full 
of the highest valued Y for each X location. 

іп order to implement our rule in the 
hidden line program, we need a check such 
48: 


If Y « B(x,1) 
Then don t draw this line. 


Implementing what is already known, the 
graph might look like the one in figure 3. 

The program hides all of the lines shown 
as broken lines because all the Y values for 
those X values are less than the highest Y 
value for that X value. However, we see 
that we would like to have seen the part of 
the dip which comes out beneath the graph. 
In other words, we want our graph to look 
like the one in figure 4. 

Instead of hiding all the lines whose Y 
value is less than the highest Y value for that 
particular X, we should say "Hide all lines 
whose Y value is less than the highest Y and 
greater than the lowest Y value for that 
particular X.” This involves storing the lowest 
Y value, also. We do this by using the matrix 
with dimensions (1024,2). In column 1 we 


. store the highest Y value and in column 2 


the lowest Y value for that X. The matrix 
can be kept up-to-date this way: 


B(X,1) = B(X,1) MAX Y 
B(X,2) = B(X,2) MIN Y 


This statement keeps the matrix full of 
the highest and the lowest valued Y for each 
X location. Thus, the new check for the 
hidden line routine looks like this: 


If Y € B(X,1) AND Y > B(X,2) 
Then don't draw. 


One small technical problem arises which 
5 easily solved. We need to solve for only 
two points in order to get a line between 
them, but our (1024,2) matrix has not been 
told what is between these two points. Thus, 
for each new point solved, we must go 
through the matrix, starting from the X 
value where we last left off, and fill in the 
Y values for each of these new Xs until we 
get to the X value of our new point (x,y). 

This process involves solving the equation 
for a straight line given the two points and 
then filling in the Y values for each X 
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Figure 5: Plot made with- 
out the intersection roud- 
tine. Incorrect intersecting 
lines are caused when line 
segments which are partly 
visible and partly hidden 
are plotted. 


Figure 6: Plot made using 
the intersection routine 
(compare with figure 5), 
Each line segment is tested 
to see if it is partially 
hidden, If so, it is sub- 
divided into | sections 
which are either visible or 
hidden. 


along that line for our matrix. This routine 
is called upon almost every time a new point 
is generated, and, therefore, is executed 
many times, This is the one step that makes 
this method of hidden line processing slow, 
and thus should be made as condensed as 
possible. А suggested routine is shown in 
listing 1. In this routine, U6 causes the FOR 
NEXT !oop to go forward or backward 
depending on where X is in relation to X9. 
X9 and Y9 are set equal to the previous 
points throughout the program. U7 becomes 
the X value for each point along the line and 
S8 the corresponding Y value. S9 is the 
slope of the line and is determined earlier 
in the subroutine. Matrix B is the 1024 by 2 
matrix for storing the high and low Ys. 

One small item which must not be over- 
looked is that the initial values of the 1024 
by 2 matrix elements must be set, Suppose 
we initially set each element to 0. While 
drawing the first line, suppose the first point 
is (300,200). When the program executes the 
line which reads 


100 B(X,1) = B(X,1) MAX Y 
B(X,2) = B(X,2) MIN Y 


element B(300,1) will take the MAX of 0 
and 200 which is 200; this is correct. How- 
ever, element B(300,2) will take the MIN of 
0 and 200 which is 0. This is incorrect; the 
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desired answer is 200. We can solve the prob- 
lem by filling all of theelements in the second 
column with the highest value we might 
need, 800 in this case. 

One way (used in my program) to fill the 
first column with Os and the second with 
800s is to usea file. The initial conditions аге 
read from the file onto the matrix at the 
beginning of each program. Another way, of 
course, would be to employ a FOR ... NEXT 
loop. 

The few techniques learned so far form 
a good basis for a hidden line subroutine. 
Plotting a function with a hidden line sub- 
routine and incorporating what has been 
determined so far gives a graph like the 
one shown in figure 4. An outline for the 
hidden line subroutine would be similar to 
this: 


e |f Y « B(X, 1) and Y > B(X, 2) 
Then don’t draw, 
Otherwise draw. 

e Fill in points in matrix. 

e Return to main program. 


Figure 4 looks respectable; at least the 
right lines are hidden. However, something 
is not quite right. When we need to hide a 
point, we cannot simply draw a line to that 
point. This leads to the problem seen in the 
graph; the lines do not meet the surface of 
the graph when they go behind; when 
coming out, they start emerging before 
they are completely clear of the surface. 
Obviously, some improvement оп ош 
hidden line subroutine is needed. 

We need an algorithm to find the inter- 
section. When a point lies behind the sur- 
face, we must find a new point on the 


5205  S7-X—X9,U2-0,X1-X9,U1-1 
5210 UNTIL U1>128 DO 


5215 U1-U1*2 

5220 IF U2 THEN 5235 

5225 Х1=Х1+57/01 

5230 СОТО 5240 

5235 X1-X1-87/UI 

5240 Y7-8S9*(X1—X9)* Y9 

5245 IF U3 THEN 5456 

5250 IF Ү9>В|Х9,2| THEN 5270 
5255 IF Y7>B[X1,2] THEN U2-1 
5260 IF Y7<B[X1,2| THEN U2-0 
5265 GOTO 5280 

5270 IF Y7«B[X1,1] THEN U2=1 
5275 IF ¥7>B[X1,1] THEN U2-0 


5280  DOEND 

5285  X5-X,Y5-Y 

5290  X-Xl,Y-Y7 

5455 REM ** FOR U3=1:COMING OUT *** 
5456 IF Y>B[X,i] THEN 5460 
5457 IF Y7<B[X1,2] THEN U2-1 
5458 IF Y7>B[X1,2] THEN U2-0 
5459 СОТО 5280 

5460 IF Y7>B[X1,1] THEN U2-1 
5465 IF Y7<B[X1,1] THEN U2-0 
5470 СОТО 5280 


Listing 2: А BASIC routine that searches for 
intersections between line segments. 


surface of the graph. lf we draw a line to a 
point that should be hidden, we will inter- 
sect the surface at this new point which we 
are trying to locate: the point of intersection. 
This becomes tricky. The basic procedures 
necessary to determine the point of inter- 
section are as follows: 


е Find the equation for the line which 
passes through the previous point 
and the new point behind the surface. 

e Step along this line from the old X 
value to the new X value until we 
find an X where the Y for that X is 
the same (within one point of resolu- 
tion) as the highest (or lowest) Y for 
that same X. This is the intersection 
point to which we draw to intersect 
the surface, or from which we start 
drawing when coming from behind 
the surface. 


Suppose the point outside of the surface 
is (505,200) and the new point which goes 
behind the surface is (575,188). If we step 
along the line joining them in the X direc- 
tion, from X = 505 to X = 575, it could 
take up to 70 steps until the intersection 
point is found. 

A much more elegant and time saving 
approach is to perform a "binary search" 
along the line to find the intersection point. 
For the previous example in which there 
were 70 steps, we could get to within one 
point of resolution from the point of inter- 
section in seven steps. | go through the binary 
search method eight times to accommodate 
longer line segments. 

Listing 2 shows the segment of my hidden 
line subroutine that searches for the inter- 
section point. ІЛ is a binary loop; U2 tells 
whether to go forward or backward along 
the line segment whose length is 57; X1 is 


5600 REM ** FILL IN LEFT SIDE ** 
5610 IF X4&—1 THEN GOTO 5640 
5620 Х4-Х,У4-Ү 

5650 RETURN 

5640 X8=X9,Y8=Y9 

5650 Х9-Х4,Ү9-Ү4 

5660  S9-(Y— Y9)/(X—X9) 

5670 | GOSUB 5500 

5680  X9-X8,Y9-Y8 

5690 GOTO 5620 

5700 REM ** FILL IN RIGHT SIDE ** 
5710 IF X3#—l THEN 5740 

5720 ХЗ=Х,ҮЗ=Ү 

5730 RETURN 

5740  X8-X9,Y8-Y9 

5750  X9-X3,Y9-Y3 

5760 59-(Ү-Ү9)(Х-Х9) 

5770  GOSUB 5500 

5780 Х9-Х8,У9-Ү8 

5790 GOTO 5720 


Listing 3: Two routines used to "fill in" the 
left and right sides of the graph so that no 
line intersections occur (see figures 7 and 8). 


the new X location along the line segment as 
the search continues; Y7 is the solution to 
the line equation between the two points 
at the new X value ХІ; and 15 calls a further 
nested subroutine if one is trying to find the 
intersection point while coming out from 
behind the surface. Finally, after the program 
executes the loop eight times, X1 and Y7 
are the coordinates of the intersection point 
(X1,Y7). Figures 5 and 6 show the before 
and after effects of the intersection routine. 

Figures 7 and 8 show what happens to 
a graph with and without a process called 
"left and right side fill-in." The edges of 
the graph in figure 8 appear messy. This is 
because on the left edge, for example, when 
a line comes into the preceding left edge, 
it does not appear to intersect it; instead it 
goes a bit too far. This can be seen with 
the aid of the dotted line. The problem is 
solved by adding an imaginary dotted line 
into the matrix of 1024 by 2. Although we 
do not draw the edge lines on the screen 
which we could do, we “ағам” them into 
the matrix. Thus, when a line is about to 
intersect with an edge, it will have an imagi- 
nary boundary in the matrix with which to 
intersect. 

The matrix fill-in is accomplished by 
taking the point at the beginning of a new 
line and the point for the beginning of the 
previous line and calling them (X,Y) and 


Figure 7: Graph made 
with "left and right side 
fill-in.” The term refers to 
an imaginary "edge" at the 
borders of the surface 
(shown in dotted lines). 
This edge enables the 
algorithm to accurately 
handle lines drawn near 
the edges. 


Figure 8: Graph made 
without the "eft and right 
side fill-in” feature іп 
the algorithm. In this case 
the routine cannot accu- 
rately handle intersections 
at the edges of the surface 
(see arrows). 
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300 FOR B-0 TO 1 


302 X3-Y3-X4-Y4--1 

303 READ #2,1 

305 MAT READ 52:8 

310 FOR T-—E TO E STEP E/K 

320 FOR G-—E TO E STEP E/K 

330 U9=G 

340 IF B=0 THEN 370 

350 A{1,1]=T 

355 A[1,2]=G 

360 A[1,3]=T*G4(T*T_G*G)(T*T+G*G) 
365 GOTO 400 

370 A[1,1]=G 

380 А(1,2|-Т 

390 A(1,3]=T*#G*(G*G—T*T)/(G*G+T*T) 
400 MAT C=A*Q 

410 X=FNP(C[1,1]*300/E)+512 . 

420 Y=FNP(C[1,2]*300/E)+400 

430 GOSUB 5000 

440 NEXT С 

450 NEXT T 


455 NEXT B 


Listing 4: A routine to create crosshatched plots. 


Figure 9: A plot made without crosshatching. 


Figure 10: The same function as figure 9, but with crosshatching. 


May 1978 O BYTE Publications Inc 


(X9,Y9), respectively. Then GOSUB 5500 
(the fill-in points for the matrix subroutine) 
will fill in all the Y values for each X value 
along this line segment. Do the same thing 
for the right side, or the last point in each 
line. 

The subroutine in listing 3 is accessed at 
the beginning and end of each line for the 
left side and the right side, respectively. 
X3 and X4 are initially set equal to —1 at 
the beginning of the program. This tells 
the routine that it is the first point in the 
graph and thus a line cannot be drawn 
between it and the previous point, which 
does not exist. After the first line is drawn, 
the previous points become (X4,Y4) and 
(X3,Y3) for the left and right sides respec- 
tively. S9 is the slope of the line needed in 
the fill-in routine. 

Crosshatching is a method of drawing 
graphs with sets of orthogonal lines. For 
many graphs, this enhances the overall 
appearance and definition. The crosshatch 
program draws two separate graphs, one 
for the horizontal direction, and the other 
for the vertical. When the graph in the hori- 
zontal direction is completed, all initial 
conditions used in the hidden line subroutine 
must be reset. This includes reinitializing 
by placing the Os and 8005 into the 1024 by 
2 matrix as described earlier. 

One must also change the FOR NEXT 
loops for the X and Y axis: instead of keeping 
the Y value constant while stepping along 
in the X direction for a complete line, we 
hold the X value constant while stepping 
along in the Y direction. 

A more efficient method consists of 
assuming the X to be the Y and the Y tobe 
the X the second time around. An example 
is shown in listing 4. Matrix А contains the 
X,Y and Z values for usein rotation. Matrix 
Q is the final three-dimensional rotation 
matrix calculated elsewhere in the program. 
In the B loop, B = 0 is for the horizontal 
direction, B = 1 for the vertical direction. 
Notice the values assigned to matrix A when 
B changes from O to 1. Function FNP is the 
perspective function defined in thebeginning 
of the program. GOSUB 5000 is for the 
hidden line subroutine. The function is for 
the graph shown in figure 7. Figures 9 and 
10 show the effects of crosshatching. 

In certain graphs, such as figure 11, lines 
must go behind very narrow regions. Here in 
the upper portion of the spikes we encounter 
difficulties. Using the method described so 
far for hidden lines, we solve for a new point 
and test to see whether that point is behind 
something. We can now determine if it should 
be hidden. Let us see what happens when we 
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Figure 11: Problems can occur when lines go behind very narrow regions, 
but the line 5 endpoints are both visible. 


Figure 12: Solution to the problem illustrated in figure 11. The routine 
checks additional points along the line segment and makes changes accordingl y. 


00-1 
04=0,Е=05=1 
19=75 
FILES *,* 
ASSIGN “BLANK",2,T2 
DIM A[1,3],C[1,3] 
DIM 015,3|,8(1024,2| 
REM PERSPECTIVE FUNCTION 
DEF FNP(F)-D7*F/(D7—C[1,3]) 
REM E=STEP VALUE AND K= # STEPS 
E=10,K=20 
I-—E,I2-E 
REM D7-DISTANCE FROM (0,0,0) FOR PERSPECTIVE 
D7=30 
КЕМ Х2,Ү2,22 ARE DEG. TURN AROUND X,Y,&Z AXIS 
Х2--75,Ү2-0,22-30 
W=3.1416/180 
X2=W*X2 
Y2-W*Y2 
Z2=W*Z2 
GOSUB 6000 
X3=Y3=X4=Y4=-1 
READ #2,1 
MAT READ #2;В 
REM Y AXIS LOOP 
FOR T-—E TO E STEP E/K 
IF T»—.05 AND T«.05 THEN T-0 
REM X AXIS LOOP 
FOR G=—E TO E STEP E/K 
IF G>—.05 AND G<.05 THEN G=0 
U9=G 
R=SQR(G*G+T*T) 
A[1,1]=G 
A|1,2]-T 
REM ACTUAL FUNCTION 
A[1,5]-8/(R*1)*COS(R*1.2) 
MAT C-A*Q 
REM SCALING, PERSPECTIVE & OFFSET 
REM GOSUB TO HIDDEN LINE ROUTINE 
Х-ЕМР(С|1,1|%500/Е)%512 
Y=FNP(C[1,2]*300/E)+400 
GOSUB 5000 


Listing 6: А BASIC program used to create the plot shown in figure 13. Two 
subroutines, at line numbers 8100 and 8200, are not included in this listing, 
but must be supplied by the user. These are a routine to draw an invisible 
vector to point (x,y) at line number 8100, and a routine to draw a visible 
vector to point (x,y). These correspond respectively to the movement of a 
plotter's pen without contact and with contact. The details of the routines 
depend on the display hardware used. 
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5035  L8-SQR((X-X9) 2*(Y—Y9) 2) 

5040 IF L8>L9 THEN DO 

5045 L2-X9,L5-X,L6-Y,S6-(Y—Y9)/(X—X9) 
5050 L7-(X—X9)/(L8/L9),LA-Y9—S6*X9 
5060 FOR X=L2 TO L5-L7 STEP L7 

5065 Y=S6*X+L4 

5070 GOSUB 5090 

5075 NEXT X 

5080 X=L5,Y=L6 

5085 DOEND 


Listing 5: А routine used to refine the 
hidden line algorithm so it can correctly 
handle line segments which are visible at 
each end but obscured in the middle (see 
figures 11 and 12), 


approach and go behind the upper portion 
of one of the spikes in figure 11. 

Suppose the new point is just to the left 
of one of the spikes. The hidden line routine 
sees that the point is visible and should 
therefore have a line drawn to it from the 
previous point. Suppose the next point is 
behind the spike: the hidden line routine 
will see this and draw a line to the inter- 
section point on the left edge of the spike. 
АШ is well and the graph continues. 

But suppose on the next pass (near the 
tip of the spike) that the next point is again 
just to the left of the spike. It should be 
visible, so we draw a line to that point from 
the previous point. If the next point is to the 
right of the spike, the hidden line routine 
sees that this point on the graph should be 
seen, and thus a line is drawn from the 
previous point (which is to the left of the 
spike) to the point on the right of the spike. 
А line is drawn across the spike. This prob- 
lem is apparent in the figure. 

The problem of lines going through narrow 
regions which are in front is caused by the 
fact that the hidden line routine checks only 
to see if a line should be hidden at the end- 
points of each line. If both endpoints are 
outside of the spike, it does not know that 
it 15 crossing thespike and draws a line across 
the spike. 

The only way to overcome this problem 
is to check at points between the two end- 
points to see if they go behind any region. 
If so, draw the line accordingly to hide any 
portion of the line that goes behind the 
region. 

Here is a method for solving this problem. 
At the beginning of the program, decide on a 
maximum length of segment you wish to 
draw. If you are using a length of 5, for 
example, and the length of a normal line 
from endpoint to endpoint is 60, the pro- 
gram would divide this line into 12 segments 
and use the hidden line routine as though 
these were 12 consecutive lines. One should 
choose the maximum length of line on the 


Listing 6, continued: 


4985 
4987 
4990 
4992 
4995 
4997 
5000 
5005 
5010 
5015 
5020 
5025 
5030 
5033 
5034 
5035 
5040 
5045 
5050 
5060 
5065 
5070 
5075 
5080 
5085 
5090 
5099 
5100 
5105 
5110 
5115 
5120 
5125 
5150 
5135 
5140 
5145 
5150 
5151 
5155 
5160 
5165 
5170 
5175 
5180 
5181 
5200 
5205 
5210 
5215 
5220 
5225 
5230 
5235 
5240 
5245 
5250 
5255 
5260 
5265 
5270 
5275 
5280 
5285 
5290 
5295 
5500 
5505 
5310 
5315 
5520 
5521 
5400 
5401 
5405 
5410 
5415 
5420 
5425 
5430 
5435 
5450 
5454 
5455 
5456 
5457 
5458 


REM Ul Thru U9;S7—S8—S9;X1,¥1 Thru X9,Y9 ** 
REM 1/8-0 (Last In); U8-1 (Last out) Хаж жж 
REM ***SET I=1ST X & I2-2LAST X eieeeeeeiees 


| Variables used in the Hidden Line Routine 


REM ***U4=0,F=US=1 * X42Y4-X3-YZ-—] sex | Variables to set at beginning of Program 


REM ***** Let U9 = Value of X step «жез жж 
REM SET L9= MAXIMUM LENGTH OF LINE **** 
IF X>1023 OR X«1 THEN U4-1 

IF X>1023 OR Х<1 THEN RETURN 

IF U9-I AND Y<B[X,1] and Y »B(X,2] THEN 5140 
IFUS-I OR U4 THEN GOSUB 5600 

IF 09-12 THEN GOSUB 5700 

15-0 

IF U9-I OR U4 THEN 5155 

IF Х-Х9-0 THEN 5125 


REM STEPS 5055—5085 DIVIDE LINES INTO LINES OF LENGTH L9 


L8-SQR((X—X9)^2«(Y—Y9)^2) 

IF L8>L9 THEN DO 
L2-X9,L5-X,L6-Y S6-(Y -Y9)/(X—X9) 
L7-(X—X9)/(L8/L9),L42Y9—S6*X9 
FOR X-L2 TO L5-L7 STEP L7 

Y=S6*X+L4 

GOSUB 5090 
NEXT X 
X=L5,Y=L6 

DOEND 

IF Х-Х9-0 THEN 5145 

U3=0 

S9-(Y—Y9)/(X—X9) 

IF U8-0 THEN 5400 

IF Y<B[X,1] AND Y>B[X,2] THEN 5205 


U8-1 
IF U9=I THEN 5155 
GOSUB 8200 
GOSUB 5500 
GOTO 5145 
U8-0 
X9-X,Y9-Y 
RETURN 5459 
REM RETURN TO MAIN PROGRAM 5460 
Х9-Х,Ү9-Ү 5465 
GOSUB 8100 5470 
GOSUB 8200 5500 
04-0 5505 
98-1 5510 
RETURN 5515 
REM RETURN TO MAIN PROGRAM 5520 
REM *** FIND INTERSECT *** 5530 
87-Х-Х9,02-0,Х1-Х9,01-1 5535 
UNTIL U1>128 DO 5600 
09150152 5610 
ЇЕ 92 THEN 5235 5620 
X1=X1487/U1 5630 
GOTO 5240 5640 
Хі-Х1-57/01 5650 
Ү7-59ЧХ1-Х9)-Ү9 5660 
IF U3 THEN 5456 5670 
IF Y9»B[X9,2] THEN 5270 5680 
IF Y7>B[X1,2] THEN U2-1 5690 
IF Y7<B[X1,2] THEN U2=0 5700 
GOTO 5280: 5710 
IF Y7«B[X1,1] THEN U2-1 5720 
IF Y7»B[X1,1] THEN U2=0 5730 
DOEND 5740 
Х5-Х,Ү5-Ү 5750 
X=X1,Y=¥7 5760 
IF U3 THEN GOTO 5425 5770 
98-0 5780 
GOSUB 8200 5790 
GOSUB 5500 6000 
Х9-Х5,Ү9-Ү5 6001 
RETURN 6002 
REM RETURN TO MAIN PROGRAM 6010 
REM ***TEST U8=0*** 6020 
REM U8-0 IF LASTPOINT WAS HIDDEN 6030 
IF Y>B[X,2] AND Y<B[X,1] THEN 5145 6040 
U8-1,U3-1 6050 
Х8-Х,Ү8-Ү 6060 
СОТО 5205 6070 
GOSUB 8100 6080 
GOSUB 8200 6090 
X-X8,Y-Y8,U8-1 6100 
GOTO 5125 6110 
REM PART OF THE INTERSECTION ROUTINE 
REM ** FOR U3=1 :COMING OUT *** 8100 
IF Y>B[X,1] THEN 5460 8101 
IF ¥7<B[X1,2] THEN U2-1 8200 
IF Y7>B[X1,2] THEN U2-0 9999 


Figure 13: A representa- 
tive plot with the hidden 
line subroutine. The pro- 
gram to generate it is 


shown in listing 6. 


GOTO 5280 

IF Y7»B|X1,1] THEN U2-1 

IF Y7«B[X1,1] THEN U2-0 

GOTO 5280 

REM ***** FILL IN POINTS ***** 

U6-SGN(X—X9) 

IF U6=0 THEN 5535 

FOR U7-X9 TO X STEP U6 
S8-Y9«-S9*(U7—X9),B[U7,2]-B[U7,2] MIN SB,B[U7,1 ] -B[U7,1] МАХ 58 

NEXT U7 

RETURN 

REM ** FILL IN LEFT SIDE ** 

IF Х48-1 THEN GOTO 5640 

Х4-Х,Ү4-Ү 

RETURN 

ХВ-Х9,Ү8-Ү9 

Х9-Х4,Ү9-Ү4 

59-4Ү-Ү9)Д(Х-Х9) 

GOSUB 5500 

X9-X8,Y9-Y8 

GOTO 5620 

REM ** FILL IN RIGHT SIDE ** 

IF X3#—1 THEN 5740 

X3-X,Y3-Y 

RETURN 

X8-X9,Y8-Y9 

X9-X3,Y9-Y3 

S9-(Y—-Y9)/(X-X9) 

GOSUB 5500 

Х9-Х8,Ү9-Ү8 

СОТО 5720 

REMMAT ROTATE 

REM 6010—6110 MAKES MATRIX Q THE 

REM FINAL ROTATIONAL MATRIX 

MAT Q-ZER 

Q[1,1]-COS(Z2)*COS(Y2) 

Q[2,1]=—1*SIN(Z2)*COS(¥2) 

Q[3,1] »—1*SIN(Y2) 

Q[1,2]-COS(Z2)*( —1)*SIN(X2)*SIN(Y 2)* SIN(Z2)*COS(X2) 

Q[2,2] -SIN(Z2)*SIN(X2)*SIN(Y2)-COS(Z2)*COS(X2) 

Q[3,2]-—1*SIN(X2)*COS(Y2) 

Q[1,3]-COS(Z2)*COS(X2)*SIN(Y2)*SIN(Z2)*SIN(X2) 

О|12,3| - 1*SIN(Z2)*COS(X2)*SIN(Y2)-COS(Z2)*SIN(X2) 

Q[3,3] -cos(X2)*COS(Y2) 

RETURN 


REM A ROUTINE TO DRAW AN INVISIBLE VECTOR TO (X,Y) 

REM OR TOPICK THE PEN UP TO LOCATION (X,Y) (NOT INCLUDED) 
A ROUTINE TO DRAW A VISIBLE VECTOR TO (X,Y) (NOT INCLUDED) 
END 
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Circle 73 on inquiry card. 


We speak your 
language 


And we're giving you what you want. 


* acomprehensive product line. Hardware, assembled or 
kits, and software from major manufacturers. Plus books and 
current literature. Financing available. 

е atrained, enthusiastic staff. We'll help you choose or 
design the systemthat'srightfor you. No high pressure here. 
* service when you need it. We won't sell you something 


we can't keep running. 


* a brand new facility 
in Pennsylvania. 
We'll be able to 
serve our South Jersey- 
Pennsylvania customers 
more efficiently now. 
e a bigger, better New 
Jersey store. Weve 
enlarged our showroom 
in Iselin. Now there are 
more displays you can 
i. try out. There's more 
= room to stock the 


basis of the screen resolution and the accu- 
racy desired. For greatest accuracy, use 1 as 
the greatest length of a line. This would, 
however, take a very long time to compute 
and draw. A happy medium should be chosen 
depending on the graph being drawn. Figure 
12 shows the results of using this method. 
Listing 5 is the routine used in the hidden 
line routine to divide each line into lengths 
no longer than L9. X9 and Y9 are the coor- 
dinates for the previous point. L8 is the 
length of the line being tested. GOSUB 5090 
sends the new coordinates into the remaining 
portion of the hidden line routine. This rou- 
tine may not be elegant, but it does work. 
Listing 6 is the complete listing for the 
graph plotted in figure 13. | have given a 


products you need. complete program to help the programmer 


when any specific obstacles come up which 
are not explained in this article. 

The program still contains a few “bugs” 
which crop up occasionally due to the 
simplicity of the algorithms used, so it is 
by no means the ultimate hidden line 
program. If any readers can write that ulti- 
mate hidden line routine, please let me 
know.m 


The Microcomputer Peopie.** 
Computer Mart of New Jersey 
Computer Mart of Pennsylvania 


New Jersey Store 
501 Route 27 
isalin, NJ 08830 
201-283-0600 


Pennsylvania Store 
550 DeKalb Pike 
King of Prussia, PA 19406 
215-265-2580 
Tue.-Sat. 10:00-6:00 Tue.-Thur. 11:00-9:00 
Tue. & Thur. til 9:00 Fri. & Sat. 10:00-86:00 

(our only locations) 


A Р DIP Jumpers make the connection 


Faster and Easier. 


FLAT RIBBON CABLE ASSEMBLIES 
WITH DIP CONNECTORS 


AP DIP Jumpers are the low-cost, high quality solution for 
jumpering within a PC board; interconnecting between PC 
boards, backplanes and motherboards; interfacing  In- 
out/Output signals; and more. 


All assemblies use rainbow cable. Standard lengths are 6, 12, 
18, 24 and 36 inches. 


SINGLE-ENDED DIP JUMPERS DOUBLE-ENDED DIP JUMPERS 


Arrow Denotes Fin No. 1 Arrow Denotes Pin No. 1 


= = 


ШЫЛДЫ 


* Available with 14, 16, 24 and 40 contacts. 
* Mate with standard IC sockets. 
* Fully assembled and tested. 


Length No. Length 
367 67 


* Integral molded-on strain relief. 5 Contacts 

: : di 924 102-36-R 924 108-6-R |924106-12-R 924106-36-R 

* Line-by-line probeability. $233 14 5241 $2 61 5282 5302 8343 
924:12:36-8 9241166924 116-12: |024116-18-|924 116-24-R|924116-36-R 

$2.59 $2 65 $2 88 $31 $3.34 $3 80 

; ; : 

Faster and Easier is what we're all about. 924122-36-8 924126-6-R | 824126-12-Н|924126-18-Н|924126-24-|924126-35-Н 

5400 $4.15 $4.50 $4.8 $520 55.90 
АР PRODUCTS INCORPORATED 924:32-36-В 924138-6В | 924136.12-R 924 136-18-R|924 * 36-24-R|924126.36-R 

Вох 110 72 Corwin Drive $6 71 $6 93 $7 52 $8 11 $8.70 $9 88 


Painesville, OH 44077 
(216) 354-2101 TWX: 810-425-2250 
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Classic омой Ж m 


IQ 120 


Clearly displays the results of a 
careful blending of Old World 
Elegance with today's New 
World of Technology. This 
blending is what creates char- 
acter in the IQ.120, and such re- 


қ, Қы (7 
үй Ч! 


fined features as: upper and 
lower case / 24 line x 80 char- 
acters / address cursor / tabbing / 
dual intensity / numeric pads / 
auto repeat / 15 baud rates / aux. 


port and optional printer port. 


so if you are one who is serious about what terminal to buy, con- 
tact SOROC where character along with quality and design 
excellence is part of each and every display • • • • • • •• $995.00 


16151616 165 FREEDOM АМЕ., ANAHEIM,CA 92801 


TECHNOLOGY, INC. 


Circle 346 on inquiry card. 


714-992-2860 e 800-854-0147 
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(DEF FNA (2) = -30*EXP(- Z*Z/100)) 
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(DEF FNA (2) = .001*(Z*Z*Z+Z-25)) 
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Plot of Z = -30 * EXP(-f(x,y)2 / 100) 


Plot of Z = .001 * (Кх,у)3 + ffx y) - 25) 


Programming Quickies 


PLOT3D: 
A Function 
Plotting Program 


Mike Stoddard 
16681 Lynn St 
Huntington Beach CA 92649 


Most programmers have used FORTRAN 
or BASIC to generate a two-dimensional plot 
as part of their program. If they needed a 
three-dimensional plot, it was usually done 
on a pen plotter instead of printer or ter- 
minal output devices. Since most small 
systems lack a pen plotter, this program may 
be used to give a three-dimensional rendering 
of a normally two-dimensional function. 
By printing the third axis horizontally along 
the carriage of the terminal, the usual 
"hidden line" problem becomes trivial. In 
the sample program of listing 1, line 60 
defines an exponential cosine function 
which normally plots as a decaying sinewave. 
Line 120 sets up the X axis values to be in 
the range -30 to 430. Line 160 calculates 
the Y axis values based on the expression 
302 - X2, hence the X- Y axis sectional will 
be circular (remember the general equation 
of a circle is X24 Y2-R2, where R will be the 
radius). The Z axis coordinate is then cal- 
culated in line 190 and the tilted 45 
degrees to give a rotated view. Lines 200 
through 290 pick the correct plotting sym- 
bol to use and then decide whether the point 
is visible or hidden. To correctly view the 
finished plot, remove it from the terminal, 
rotate it back 90 degrees, and then do a little 
"curve-fitting" by connecting the dots along 
the lines of corresponding symbols. 

To change the plotted equation, redefine 
function А (called FNA in the program) in 
line 60. Figure 1 shows the plot of the 
equation given in the program. Figures 2, 3, 
and 4 show different functions and their 
corresponding plots. Note that all figures 
have been rotated left by 90 degrees from 
the way they are actually printed. 


10 REM "PLOT3D" == FUNCTION PLOTTING PROGRAM 
03-03-77 


20 REM WRITTEN BY MIKE STODDARD 


АО REM FIRST, DEFINE А NORMAL 2-DIMENSIONAL 
50 REM IN THIS CASE, 
ҒМА (2) =ЗОж EXP (-17»7/100) 

70 DIM А$ (2), BS(1) 

80 REM DEFINE THE PLOTTING SYMBOLS 

90 LET Аф="+#" 

110 LET K=5 

120 FOR Х--З0 TO 30 STEP 1,5 

130 LET L=0 

140 LET Р-і 

150 REM CALCULATE Х-Ү PLANE PLOT LIMITS 
160 LET Y1-K* INT ( SQR (900-X«X)/K) 
170 FOR YzY1 TU -Y1 STEP -K 


180 REM CALCULATE 7 AXIS VALUES AND TILT 
190 LET z= INT (25+ FNAC SOR. (X#X+¥#Y))- 
200 GOSUB 340 

210 REM TEST FOR HIDDEN LINE 

220 IF 10 GOTO 300 

230 LET Lez 

240 REM TEST FOR SAME PLOT LINE 

250 IF P IF 2-21 GOSUB 340 

260 PRINT TAB (2); В%; 

270 КЕМ БЕТ HIDDEN/VISIBLE PLOT POINT 
280 IF P LET 21-72 

290 LET Р-О 


300 NEXT Y 

310 PRINT "on 

320 NEXT X 

330 GOTO 390 

340 REM SWITCH THE SYMBOLS 50 ALL POINTS ОМ 
350 REM ONE LINE WILL BE THE SAME SYMBOL 
360 LET В5-А% 

370 LET AS=AS$(2),BS 

380 RETURN 

390 END 


Listing 1: The program “PLOT3D” used for 
three-dimensional projections into two- 
dimensional plots. The function defined at 
line 60 is plotted by the terminal printer 
using standard graphics of an ASCII char- 
acter set. 
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Figure 3: Plot of Z = 30 * (EXP(-f(x,y)2 | 100) + SIN(f(x,y) | 5)) 


... 


(DEF FNA (2) = 30*(EXP(- Z*Z [100)4SIN(Z/5))) 


^ Figure 4: 
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Plot of Z = 30 * SIN(f(x,y) 15) 
(DEF FNA (Z) = 30*SIN(Z/5)) 
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СКАРН: 


А System for Television Graphics 


Authors' Note: 


This project was a valu- 
able learning experience 
for us. Attempting to 
explain агргодгат step 
by step in-English turns 
out to be a bit lengthy, 
but we hope that the 
final result is a package 
with real teaching and 
learning potentia! for 
anyone new to 8080 
machine .language pro- 
gramming... or {һе 
VDM-T. it is exactly 
the kind of article we 
wish we had had access 
to а year ago when we 
first plugged іп our 
‘VDM-1 and wondered 
what to do next. ' 
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Part 1 


John Webster 

John Young 

Audio Visual Services 

University of New Brunswick 
Keirstead Hall 

Fredericton NB CANADA ЕЗВ БАЗ 


Our department of Audio Visual Services 
at the University of New Brunswick makes 
extensive use of small format videotape 
recording for instructional and research 
purposes. Tapes are recorded either in a 
studio situation or with portable recorders. 
Most programs are then edited, and require 
the addition of graphics ranging from simple 
titles or names superimposed over the 
picture to more complex charts and graphs 
that will be incorporated in the final 
production. 

Anyone who watches television will have 
noticed that electronic character generators 
are becoming increasingly popular for pro- 
viding titles, credits and other forms of 
alphanumeric character displays. Their ad- 
vantages over the old system of creating the 
graphics on cards and pointing a camera at 
them are obvious. Electronic generators are 
quicker, require no special graphics training 
or materials, and are, incidentally, cheaper. 
Electronic titles can also be easily and 
quickly changed or updated. They also re- 
quire no dedicated graphics camera and 
operator. 

In examining commercial electronic 
titling equipment, we found two main dis- 
advantages: Commercial units were quite 
expensive, and at the same time somewhat 
limited in their behavior. 

We therefore decided to explore the 
"hobby" computer market and to design 
our own television graphics generator. The 
cost of our system turned out to be about 
half that of the cheapest commercial prod- 
uct then available, while giving increased 
flexibility for graphics handling. The com- 


puter system is also available for other 
uses when not being used for television 
graphics in our studio. 

The hardware system we finally arrived 
at consists of an Altair 8800 with 17 K bytes 
of programmable memory, a Processor 
Technology VDM-1 with CUTS board, and a 
keyboard and cabinet modified from a 
surplus hotel reservation terminal. The 
program we developed to provide the neces- 
sary functions is the reason for this article. 

The project was very much a learning 
experience, since we assembled both the 
hardware and software. With the exception 
of a hardware approach to providing a key- 
board repeat function, this article is con- 
cerned primarily with the software, since it 
is more likely to be applicable to a greater 
number of varied systems. 

Instead of simply publishing а com- 
mented assembly listing of the program, we 
have gone into considerable detail about the 
structure of each subroutine and about the 
workings of the VDM-1 on which the pro- 
gram is based. It is hoped that the program 
will be useful to many who are using a 
VDM-1 in any related way, and that the 
article will serve as a learning tool for 
anyone new to low level assembly language 
programming. 


The Repeat Function 


A repeat function is a facility to gen- 
erate repeated inputs of a keyboard key's 
code when the key is held down for ex- 
tended periods of time. Two approaches 
are offered to the problem of providing a 
repeat function, one in hardware and one in 
software. The hardware approach offers the 
advantage of a more easily variable speed, 
while the software approach requires no 
hardware changes and is executable on 
any keyboard. 

When a computer keyboard key is 
pressed, two signals are generated. One is an 


POWER WIRING TABLE 


NUMBER | TYPE +5у | GND 
РІМІРІМ 
ісі 7400 14 7 
12 555 4 | 
1c3 7402 14 7 


KEYPRESSED 
STROBE [> 


500K 
(3-30Hz) 


47K 
"i OUTPUT 


| ai 
REPEAT 4? 


MODIFIED 
KEYPRESSED 
STROBE TO 
COMPUTER 


Figure 1: Interface circuitry for GRAPH. An astable multivibrator (IC2) provides the pulse 
train for a hardware repeat function. The authors' keyboard produces a low to high transition 
strobe (STB) pulse when a key is pressed. This is used to trigger a monostable multivibrator to 
provide a single pulse keypressed (KP) signal to interface with the ГО board used. 

A logical AND function gates the astable multivibrator's output with STB to generate a 
repeat only when a valid character key is pressed. A logical OR routes either a repeat pulse 
train or a single KP signal to the computer's IO board. 

Because the repeat key on the authors’ keyboard is tied to ground, it is used to interrupt 
the ground connection (pin 1) of the 555 timer. This design seems to work satisfactorily. If a 
normal single pole single throw switch is available, a more proper design would be to interrupt 


the output (pin 3). 


8 bit binary number corresponding to the 
character chosen. The other is a “Кеу- 
pressed” signal that tells the IO board a key 
has been pressed and it should read and 
input the eight bit number as valid data. 

lf a pulse train instead of a single pulse is 
presented on the keypressed line to the IO 
board, the computer will continuously input 
the 8 bit character word presented as a series 
of characters. A repeat function will occur as 
long as the pulse train is present. A potenti- 
ometer varying the frequency of the pulse 
train will produce a variable speed repeat. 

The circuit in figure 1 uses a 555 timer 
(1С2) to generate the repeat pulse train and 
apply it to the keypressed line. Notice that 
it is important to gate the pulse train with 
the original keypressed STROBE DC level 
from the character generator line so that the 
oscillator will operate only when a character 
key is pressed. Otherwise, invalid data will 


be input if the repeat key is pressed before 
a character key. 

Another handy circuit is contained in fig- 
ure 1 (lower lefthand corner). Most key- 
boards presently available provide a low to 
high strobe transition to indicate a key is 
pressed. Many IO boards, however, require 
a single pulse to latch the valid data. This 
portion of the circuit in figure 1 converts a 
DC strobe level to a single pulse output. 

A software approach to achieving a 
repeat function is discussed in the Program 
Design section. 


Using the VDM-1 


The heart of the graphics generator is, 
of course, the VDM-1. Like several other 
television boards available, it contains 1 K 
bytes of programmable memory which hold 
the 16 lines of 64 characters per line that 
appear on the screen. Thus, manipulating 
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Figure 2: Visualization of 
line starting and ending 
addresses in GRAPH. This 
type of information is 
helpful in understanding 
the subroutines that check 
for valid screen addresses. 
The Processor Technology 
VDM-1 displays 16 lines of 
64 characters per line 
which reside in 1 K bytes 
of programmable memory. 
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ІЛМЕ 
NUMBER 


FIRST OF LINE 
ADDRESSES 


Q OO - Qo Q fF ыш m 


N, FIRST INVALID ADDRESS 


(BOTTOM OF SCREEN) 


graphics becomes merely a question of 
manipulating digital information in a 1 K 
byte workspace. 

Data from any register can be moved to 
the screen with a MOV M, X (whose X is 
any register) instruction. The position on 
the screen is determined by the 16 digit 
number in the H, L register pair, which in 
this case would be between hexadecimal 
CCOO (first screen position) and CFFF (last 
screen position). Allocations of the starting 
and ending line addresses, as well as the first 
invalid address on either side of the screen, 
are shown in figure 2. 

The VDM-1 is designed to display а 
cursor if bit 8 is high, regardless of the status 
of the other 7 bits. If cursors appeared at all 
screen positions, the screen would appear 
white instead of black. Lines or blocks of 
cursors may be used to draw simple figures. 

One shortcoming of the VDM-1 display 
is that a full cursor is the smallest contiguous 
unit available. The available graphic resolu- 
tion is therefore a matrix of only 64 by 16 
blocks. 

The VDM-1 also contains a scrolling 
feature which allows vertical displacement of 
screen contents. It was decided not to use 
this feature in our program for reasons that 
will be explained later. 

The output of the VDM-1 is a video signal 
containing both horizontal and vertical 
synchronizing pulses which permit display 


FIRST INVALID ADDRESS 
(TOP OF SCREEN) 


N 


END OF LINË 
ADDRESSES 


of the graphic information on any television 
monitor. lt should be noted that the hori- 
zontal and vertical drive pulses are slightly 
nonstandard; and, although they will be 
accepted by any television monitor, they 
may not synchronize easily with more 
sophisticated video recording or signal proc- 
essing equipment. The Digital Group has 
announced a 1 K byte video display control 
board that can be driven by external sync 
pulses. Since GRAPH is written specifically 
for the VDM-1, some changes in approach 
(for example, cursor handling) may be 
necessary when using video display boards 
from other manufacturers. 

In order to make the VDM-1 do anything 
at all, you need a driver program. For ex- 
ample, a simple program could be written 
to take a character and type it into the screen 
starting at the upper left hand corner (hexa- 
decimal address СС00). To do this it would 
be necessary to: 


Load H, L with 


hexadecimal ССОО first screen position 
Check for status has a key been pressed? 


Read value of key 
pressed and store in 
accumulator (А) 


Move A >M 
Increment Н, 1. 


move character to screen 
move to next screen position 


Loop to 


status check get ready for next character 


The Central Data 2650: 
Reliable and Affordable 


The Central Data 2650 Computer 
Board system has been carefully 
designed and built with you in mind. 
We've also designed software and 
memory to go with the 2650 so that 
you'll have a complete system. You 
deserve quality equipment, and we've 
built it for you. Take a look at the 2650 
board features and see for yourself. 


a 2650 microprocessor 

an 80 character by 16 line display 
a 300 Baud cassette interface 

a powerful 1K Supervisor Program 
one parallel input port and one bit 
settable output port 

e 2048 bytes of read-write memory for 

the video display and your programs 

* expands to 5-100 bus 

* low price of $275 

The 2650 board comes assembled, 
tested and ready to plug in and comes 
with a full one year guarantee. The 
price includes a Signetics 2650 
Microprocessor Manual and a Computer 
System Manual from Central Data. 

We offer the Editor/Assembler and 8K 
Basic software packages for the 2650 
system, and our $-100 24K memory 
board allows full expansion of the 
system. (16K and 32K memory boards 
are also available.) Each software 
package costs only $20. The 24K 
memory board is $395. АП software 
comes with a program listing. 

With all these features you can't afford 
to pass up the Central Data 2650 system. 


Please send me the following: 


П 2650 computer system board ($275) 
D 16K RAM ($289) 

О 24K RAM ($395) 

O 32K RAM ($475) 

O Editor/Assembler ($20) 

П Basic ($20) 

O Additional information 


Iencdose$. . |. | |. . 
L Ill. residents add 5% sales tax. 
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(217) 359-8010 


Name чс. 2. 


Address - 


State 


Zip 


| 
| 
| 
City | 
| 
| 
| 
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1, lel 65-: 2 
erface with parity, switch 


PAPER SELECT PAPER 
EMPTY FEED 


So when you think small printers, think 
printers has gone micro. With a high-speed, big. Think Centronics. For more information, 
desk-top, non-impact printer complete with just clip and mail the coupon below. 
parallel interface (Model P-1) that's perfect for Г----------------- л 
the home, hobby and small business user. А ; 

: Centronics Data Computer Corp. 
complete 80-column printer for less than $600. 

Е ; : : Hudson, NH 03051 
The new Centronics microprinter is 

big on performance. It prints clean, clear dot 


Finally, the macro maker of computer 


Gentlemen: Tell me more about your new 


| | 

| | 

| | 

matrix characters at a rate of 150 lines рег | microprinters. | 
minute. Yet it's quiet, compact, comes fully | | 
warranted and is backed by Centronics' | | 
worldwide service. It's even available in а | Name | 
serial interface version (Model 8-1) for | | 
remote applications. | Address | 
Of course, buying your small systems | | 
printer from the industry's leading producer | Town | 
of printers is simply a better buy. You get the | " | 
| State Zip | | 


security, support and systems flexibility only 
Centronics can bring. Plus the targeted tech- 
nology that brings out the best inany computer. і 


CENTRDNICS' PRINTERS 
Simply Better 
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Table 1: Program func- 
tions in GRAPH and their 
specific control characters. 
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Key Pressed to Enter 


Function Routine 
Type Characters 
Onto Screen 
Repeat CTRU/R,X 


Move Cursor Up CTRL/T 


Down CTRL/V 
Right CTRL/G 
Left CTRL/F 


Cursor Write/ 
Don't Write 


Cursor On/Off 


014 
016 
07 
0 


6 
CTRL/Z | 01A 
CTRL/A | 01 


Hexadecimal 
Control Character 


Description 


Happens automatically for all 
noncontrol characters. 


012 Repeats character X until any 


key is pressed. 


Cursor may be moved around 
screen in either ‘‘cursor write” or 
"transparent'' mode. 


Cursor blocks may be used to 
draw lines or figures. 


Leading cursor appears or 


disappears. 

Clear Screen Clear 01C Clears screen and initializes cursor 
to upper lefthand corner. 

Home Cursor CTRL/X 018 Cursor is initialized to upper 
lefthand corner without clearing 
screen. 

CRLF LINEFEED or OA Generates a carriage return and 

(CTRL/J) linefeed sending leading cursor to 
lefthand end of next line. 

Move Screen Up CTRL/U 015 Entire contents of screen may be 

Down CTRL/M OD shifted up, down, right or left. 
Right CTRL/K 08 
Ген CTRL/H 08 

Vertical CTRL/Q 011 Allows character entry in vertical 
columns. 

Store CTRL/S 013 Entire contents or screen may be 
stored in one of six rotating 
locations. 

Recall CTRL/P 1,2,3 010 Contents of any previously stored 

4,5,6 screen may be recalled. 

Choose Storage CTRL/W 1,2, 3 017 Screen storage status control word 

Location 4,5,6 is set to chosen value for next 
STORE. 

System CTRL/W 017 АП systems parameters and storage 

Initialize CLEAR 01C registers are initialized, screen is 
cleared and cursor returned to 
upper lefthand corner. 

Escape ESC 01B Exit from GRAPH and return to 
system monitor. 

Delete DEL 07Ғ Writes blank into present position 
and moves leading cursor back 
one space. 


If you implement such a program, you 
will immediately see that it is not very flex- 
ible, and the need for refinements will be- 
come apparent. What about a cursor? What 
if you want to start typing somewhere else, 
make changes, draw lines, etc? 

We asked ourselves the same questions 
and more. The result was GRAPH, a multi- 
function video display memory handler. The 
following sections will detail the design and 
implementation of GRAPH step by step. 


Program Function and Use 


The GRAPH program is designed to do 
practically everything we ever wanted to do 
with the VDM-1, to be as universally ap- 
plicable and self-contained as possible, and 
to reside in the lowest 1 K byte of memory. 


(The store and recall functions require 
additional memory space; more about this 
next month in part 2.) 

The program consists of a driver which 
waits for keyboard input and then checks 
for special control characters. If a specific 
control character is typed, one of a series of 
subroutines or special operations is entered. 
|f the entered character is not a special con- 
trol character, the typed information is 
displayed on the screen. Table 1 lists the 
program functions and their specific control 
characters. 

GRAPH is designed so that all screen 
operations "wrap around" and therefore 
stay within the 1 K byte screen boundaries. 
For example, a leading cursor in the last 
screen position will appear in the upper 
lefthand corner (first screen position) when 


Тһе Dumb Terminal 
lets you put it all together. 


With the new, lower-priced Dumb Terminal" Kit, that is. electronic components. Naturally, you also get illustrated, 

Pick one up and escape, once and for all, the headaches step-by-step assembly instructions, not to mention an 

of scavenged teletypes and jury-rigged TV sets. With just — easy-to-understand operator's manual. 

alittle time and aptitude, you can have a live and working So, if you'd like more input on the Dumb Terminal 

Dumb Terminal right in your own home, garage, or Kit, just fill out the coupon and we'll send you complete, 

business. One thatlets you get it all out of your system free information. 

—or into it. Oh, and by the way, just by sending in the coupon, 
Forget the cheap imitations, with their overblown you will be made a charter member of the Dumb 


price tags and interminable lists of options. With 
the Kit, you can build yourself the same, old 
basic Dumb Terminal that's been selling over 
1500 units a month. With basic, sensible 
features like a bright 12" diagonal screen. 
Fifty-nine data entry keys. 1920 characters 
displayed in 24 rows of 80 letters. Plus 33 
positive action switches that let you activate 
functions like 1 of 11 different baud rates, an 
RS232C interface, or a 20mÀ current-loop. зо 
And more. Not bad for Dumb 

All you need, besides the Kit, is ( 
some initiative, and a few basic 
tools — a good soldering iron,  , 
wire cutters, needle-nose pliers, 
and one or two trusty screw- | 
drivers. The Dumb Terminal \ W 
Kit provides you with every- “ NY 
thing else. Including an : 
attractive cabinet, CRT 
screen, keyboard, PC 
board, and all essential 


Terminal Fan Club. А select organization that will 
send you your own nifty Dumb Terminal Fan 
Club Kit, containing: an official certificate 
of membership; an autographed photo of the 
Dumb Terminal himself; and a bona fide 
membership card to prove irrefutably you're 
"One of Us'' (Sorry, limit one kit per person.) 
And, if you include a trifling $6.00, you 
can have your very own Dumb Terminal 
T-shirt. (No limit at all on these) 

Simply mail the coupon and get the whole 
assortment. Апа find out why members of the 
Dumb Terminal Fan Club are some of 

the smartest people around, + 


€ 


Denm dem 


d s "Enclosed d 


"Dumb Terminal isa OA of Lear Siegk 
E.1D./Data Products, 714 N. Brookhurst § 5 
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Hexadecimal 
Location 


the next character is entered. Similarly, 
information moved off the top of the screen 
with a MOVE UP command will appear at 
the bottom of the screen. In this way, no 
information is lost and adjacent memory is 
not affected. 

GRAPH may be entered either by a jump 
or a call. If a jump is used, hexadecimal 
memory locations 346 and 347 should be 
loaded with the desired address for a jump 
back to a system monitor program (eg: to 
return to ALS-8, 346 is set equal to hexa- 
decimal 60, and location 347 is set equal 
to hexadecimal EO). If GRAPH is entered 
by a CALL instruction, hexadecimal 
memory location 345 should be loaded with 
an unconditional return, C9. In this case 346 
and 347 are not used. 


Program Design 


To aid in understanding the operation of 
the program, it has been divided into three 
main sections: the Driver section, the Con- 
trol Checks section and a section of Special 
Operations. Special operations are called 
into use by certain designated control char- 
acters. 

Although most of these operations are 
distinct subroutines, several, such as Cursor 
(on/off) and Vertical Write, consist of only 
a few instructions in the Control Check sec- 
tion that modify the operation of the Driver 
section by changing certain status words in 
memory. Others, such as Home Cursor and 
System Clear are merely jumps to sub- 
routines already existing inside the Driver 
section. 

Descriptions of some of these routines are 
brief in certain cases because the operation 
of some subroutines is simple. Other tech- 


Hexadecimal 


3FF 
3FE 


3FD 
3FC 


3FB 


3FA 
3F9 


3F8 
ЗЕ? 


3F6 


3F5 


Purpose Initialized Value 
Save H and L for Don't care 
Screen Moves 
Save Stack Pointer Don't care 
Cursor On/Off On = 80 


Save H and L for 


ЗҒА - CC, 3F9 = 00 


Page Store and 


Recall 


Page Store Status 
Vertical Write/ 


Page 1 = 00 
Not Vertical Write = 00 


Not Vertical Write 


Cursor Write/ 


Don't Write = 00 


Don't Write 


Repeat/ 


Not Repeat = 00 


Not Repeat 


Table 2: A table of values used by the initialization subroutine to set the 
memory status words or locations to their initial values. 
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niques, however, such as using DAD instruc- 
tions to subtract (as in the Move routines), 
will be examined in more detail. 

To interface each subroutine with our 
program, certain standards have been 
adopted, as follows: 


€ |n each subroutine, screen character 
positions are controlled by using the H 
and L register pair. Information is 
moved to the screen by using a MOV 
instruction to register M, which moves 
the data to the memory location 
specified by the address in H and L. 
Therefore, by changing the values of 
H and L, the memory location into 


which characters are to be input 
is changed. 
€ The only register “иеа ир” when 


leaving the Driver to execute a sub- 
routine is register C, used to store 
the screen information previously 
located at the leading cursor position. 
The cursor which travels along to 
indicate the next entry position on 
the screen will be referred to as a 
"leading cursor." 

€ Since the cursor is a movable item, the 
first step upon entering most sub- 
routines is “MOV M, C,” which moves 
the information stored in C back to 
the screen and makes the leading 
cursor disappear. This then frees 
register C for use in the subroutine. 


Driver Section 


The heart of any multifunction pro- 
gram is the Driver, which has a number of 
functions: 


@ Initialization: Upon entering the pro- 
gram at its starting location, the first 
thing encountered is a jump to an 
Initialize subroutine. This simply in- 
volves setting the memory status 
words or locations to their initial 
values. This is accomplished by load- 
ing D and E with the hexadecimal 
value 03Ғ5 and loading the accumula- 
tor with 00. Then a STAX operation 
is executed, which stores the accumu- 
lator at the location specified by D 
and E. The latter are incremented, 
and the STAX operation is again 
performed. This is repeated five times. 
The accumulator is then loaded with 
hexadecimal CC, the STAX operation 
is performed (location 3F А), and D 
and Е are incremented. The accumula- 
tor is then loaded with hexadecimal 
80 and the STAX operation per- 
formed (location 3FB). By this store 
and increment method, hexadecimal 


The AJ 8411/0. 
A completely 
refurbished IBM Selectric 
Terminal with built-in ASCII 
interface. Just *995. 


FEATURES: 
e ASCII code. e Reliable, heavy duty Selectric 


mechanism. 
e Off-line use as typewriter. 


e 14.9 characters per second printout. 


е Special introductory price — 5995 
(regularly 2 75% discount from 
original price of new unit. 


e Parallel Interface 
(requires parallel 
port for I/O 
transmission) 


e Order direct from 
factory. 


e Documentation 
included. 


e 30-day warranty — 
parts and labor. 


AJ 841 WARRANTY AND SERVICE 
IS AVAILABLE IN THE 
FOLLOWING CITIES: 


. Los Angeles/ Cincinnati 
; Philadelphia / Detroit 
Hackensack / Dallas 
Columbus / Houston 
Cleveland / Atlanta 
San Jose / Chicago 
Boston / New York 
Washington, D.C. 


For further 


е High quality information call 
Selectric (408) 263-8520 
printing. 


ANDERSON 


А, JACOBSON 


Л 
F 2 


HOW TO ORDER АМ 
AJ 841 1/О TERMINAL 


1 Make cashier's check or money order 
payable to: 
ANDERSON JACOBSON, INC. 
Address your request to: Sales tox at delivery location 5 
Personal Computer Terminal 
ANDERSON JACOBSON, INC. Shipping and ead $35 
521 Charcot Avenue each (excluding San Jose) 
San Jose, CA 95131 
. Upon wrilten notification, pick up your TOTAL 5 
terminal at the AJ service office 
located in one of the above cities. 
Allow six to eight weeks for delivery. МАМЕ 
3. A final check of your unit will be made 
at the local AJ service office at time of ADDRESS 
pickup. 
4. For warranly or repair service, return а STATE 21Р 
unit to designated service location. 
5. Available in U.S. only. PHONE ( 


CLIP AND MAIL WITH ORDER 


SELECT EITHER: О EBCD keyboard O Correspondence keyboard 
Number of units . € S995 each 5 


ЕШ тш ЕЩ БІ E. ЕГІ E] т=з) a ШЕТ ГЕП 
№ 
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Anderson Jacobson, Inc., 521 Charcot Avenue 
San Jose. California 95131 
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locations 3F5 to 3F9 are initialized to 
zero, location 3FA to hexadecimal CC 
and location 3FB to hexadecimal 80. 
The initial contents of locations 3FC, 
3FD, 3FE and 3FF are unimportant. 
€ Clear: The Clear subroutine writes 
blanks (hexadecimal А0) into every 
screen location апа initializes the 
status of the video display module. 

The status of the module is in- 
itialized to display all 16 lines in a 
nonscrolled format by writing 00 into 
the VDM-1's status port (hexadecimal 
C8). 

The screen is cleared by initializing 
the H and L registers to hexadecimal 
CCOO (upper lefthand corner), loading 
that position with a blank, increment- 
ing and loading a blank, and so on, 
until the screen is filled. 

€ Home: The operation then jumps to 
the HOME section of the Driver where 
H and L are again set to hexadecimal 
ССОО and the program proceeds to 
the CURSOR section. 

€ Cursor: CURSOR, by checking hexa- 
decimal memory location 3FB, either 
prints a cursor and character, or just 
the character in this initial position 
(hexadecimal СС00). 


CURSOR 15 responsible for printing the 
leading cursor everytime it appears on the 
screen. Hence, any subroutine which modi- 
fies H and L to change the "next character 
to be entered" location (such as Linefeed, 
Backspace, etc) must immediately jump to 
the CURSOR subroutine to decide whether 
or not to print a leading cursor in the new 
screen position. 

During its operation, CURSOR first 
moves the contents of the screen location 
addressed by H and L to register C for 
safekeeping. It then loads the accumulator 
with the contents of memory location 3FB, 
which is either hexadecimal OO or hexa- 
decimal 80. 

By ADDing the character in C to the 
accumulator, the accumulator is modified so 
that when it is displayed either just the 
character appears, or the character appears 
in a cursor block. For example, if the con- 
tents of memory location 3FB is hexa- 
decimal 00, then moving this value to the 
accumulator and adding the character in C 
to the accumulator will leave just the charac- 
ter in the accumulator. 

But if 3BF contains hexadecimal 80, then 
a white cursor will appear (on a black back- 
ground), or a black or inverted cursor will 
appear (on a white background). 

At this point, the status word at hexa- 
decimal location 3F5 is checked to see if 


the program is in the Repeat mode. If 3F5 
contains hexadecimal 00, then operation 
passes to the keyboard status check called 
STATIN. Here the operation loops until 
5ТАТІМ indicates that a key has been 
pressed. At this point the program inputs 
the data at DATIN and moves it to register B 
for safekeeping. 

If location 3F5 contains hexadecimal 80, 
a jump is made to a timing delay loop. In 
this delay loop, D and E are loaded with 
hexadecimal ТОҒҒ and decremented until 
they reach zero. This provides a program- 
mable delay between characters in the 
Repeat mode. Next, a keyboard status check 
is made by logically ANDing the keyboard 
word (IN 00) with hexadecimal 40. If the 
result is zero (meaning no key has been 
pressed since the character to be repeated 
was entered), then program operation jumps 
to DATIN, which inputs the unchanged 
data in IO port 01 to the accumulator. If the 
input data is a character to be printed, it is 
displayed on the screen and operation even- 
tually returns through CURSOR to check 
the Repeat mode status again. As long as 
no other keyboard key is pressed, the pro- 
gram will continue to cycle through the 
delay timing loop, repeatedly displaying the 
entered character on the screen. 

Those subroutines which jump back to 
the Driver at or above CURSOR may also 
use the Repeat function (see figure 3). If, for 
example, CTRL/R and then CTRL/V 
(Page Up) are entered, the display will con- 
tinually roll upward until another character 
is entered to cancel the repeat function. 

When the character after CTRL/R is 
entered, an IN 01 is executed to reset the 
keyboard status, although the input data is 
not used in any way. The Repeat status 
word at location 3F5 is then reset to zero 
and operation jumps to STATIN. 

Since the repeat delay is controlled by 
the value in D and E, varving this value 
affects repeat speed. New values may be 
entered at hexadecimal memory locations 
282 and 283 to produce different speeds. 
Using a value of hexadecimal 0000 will 
result in the slowest speed (about 2 to 3 Hz). 
Hexadecimal 1OFF produces a convenient 
speed of about 30 characters per second. 

Following DATIN, the program next 
enters the Cursor write/don't write section, 
which loads the accumulator with the con- 
tents of hexadecimal address 3F6 (either 
hexadecimal 00 or hexadecimal 80) and 
logically ORs it with B. This new value 
(either just the character, or the character 
plus bit 8) is moved back into B as the valid 
desired data. 

This in effect adds a cursor bit (bit 8) to 
the character input if Cursor write is desired, 
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| Trace Electronics 32K/16K 


Features 4 


1. Capacity: 32768 Bytes for modeli3200 

с 16384 Bytes for model 1600 
2. Addressing: Fach 4k block separately 
addressable “i any 4k boundary: Allows 
memory to Бе placed at. the top, bottom, 
and anywhere іп between. 

. This feature overcomes the problem of 
working with software that requires mem- 
ory in different places. 

3. Wait states: none 

4. Speed: 450 ns. or 250 ns. 

5. FULLY STATIC: no clocking, no re- 
freshing. ; 

6. Memory chips: High quality/relia- 
' bility 4rx1, 18 pin static manufactured by 
Texas Instruments and second sourced by 
others. + 

7. Fully socketed: even the 16k board 
contains sockets for all 32k or memory. 
8. Fully assembled, tested, and burned 
in. 


Circle 380 on inquiry card. 


9. Lower power than equivalent capa- 
city of low power 2102 type memory. And 
only one slot! 

10. ОМА Compatible i 

11. Fully Buffered: Ali address and data 


lines buffered with powerful state of the art ` 


buffers equipped with Schmitt triggers on 
their inputs. ; à 
12. Special Thermal Design: Each 4k 
of memory has a separate regulator there- 
by distributing the heat dissipation over 8 
Sepatate regulators. They are placed at the 
top af board to allow the most efficient heat 
dissipation possible. 

13. Megextend rw: up to one megabyte 
сал be addressed providing there is a 4 bit 
output port in the system. This allows upto 
82 model! 3200 bnards per system, as long 
as Ine power requirements are met. 
(This feature also makes possible the use of 
{his board m a timeshare environment) 
14. Power Required i5 17А at 8V for 


mode} 1600 and 3.34 at ВУ for model 3200 . 


Static RAM | 


What could you do with this board in your system? 


Contact your dealer and see this 
board 

Our 32K/16K Static RAM is available right 
now at many dealers throughout this coun- 
try. Write Trace Electronics Inc. for а сога- 
plementary copy of a users manual and the 
name of the closest dealer carrying our". 
Static RAM. А 

Trace Electronics Incorporated, P.O. Box ` 
3247, Hampden Station, Reading, Pennsyl- ' 
vania 19604 е (215) 779-3677 
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or leaves the character as is if no cursor is 
desired. Hexadecimal memory location 3F6 
is loaded by the Cursor write/don't write 
subroutine (Control/Z) as hexadecimal 00 or 
hexadecimal 80 alternately. Thus, if the 
letter X is typed while location 3F6 contains 
hexadecimal 80, then X is printed on the 
screen enclosed in a cursor. 

This section is analogous to a toggle 
switch controlling the state of bit 8, which 
might be an alternate hardware approach. 

Next, the Driver jumps to the control 
check section to determine which subroutine 
(if any) has been selected. If a subroutine 
has been selected, the data in B is no longer 
important (since we don't want to print con- 
trol characters on the screen), and B is free 
to be used in any subroutine. 


Control Character Check 


Although the Control Character Check 
section is part of the driver, it is physically 
separated from the driver in the assembly 
listing to facilitate expansion. The Control 
Character Check detects the presence of the 
various assigned control characters and routes 
the program operation to the respective sub- 
routines or operations. Since the majority 
of the Control Character Checks consist 
simply of compare immediate and jump if 
not zero statements, only two internal 
routines, Page Recall and Control W, will be 
examined in detail. 


Page Recall Control Check 


Once the Contro! Character Check recog- 
nizes the code for Page Recall, it does a key- 
board status check, waiting for the next 
character to be pressed. The character is 
then entered, and the cursor bit (bit 8) 
is peeled off or set to zero by logically AND- 
ing with hexadecimal 7F. If the character 
entered is a number from 1 to 6, the com- 
pare statements in this nested subroutine 
transfer operation to the respective Page 
Recall location. If the character entered 
is not a number from 1 to 6, operation 
jumps back to STATIN in the Driver 
program. 


Control W Check 


Once a control W has been detected by 
the Control Character Check subroutine, 
the program waits for the operator to input 
another character. If the latter is a character 
from 1 to 6 or "clear," an operation is per- 
formed. If not, the program jumps back to 
STATIN in the Driver. 

If 1 is pressed, hexadecimal memory 
location 3F8 (the page store select location) 
is loaded with the correct value (hexa- 
decimal 00) so that the next Page Store will 


be stored in page 1. The same holds true 
for numbers 2 thru 6. Operation then jumps 
back to STATIN. However, if Clear is 
pressed, operation jumps to the Initialize 
and Clear sections of the Driver where all 
the memory status words are reset to their 
initial values and the screen is cleared. This 
operation is referred to as System Clear in 
the Control System Chart (see figure 3). 
At the end of апу subroutine, the operation 
jumps back to the Driver program. 

If no subroutine has been selected, the 
contents of B (the previously input data) 
are moved to the screen. The program first 
checks hexadecimal location 3F7 to see if 
11.15 in the Vertical Write mode, and then 
decides whether to increment to the next 
screen location (required in a normal char- 
acter entering mode) or to go into the 
Vertical Write mode. In this last case no 
increment is produced, but a Linefeed is 
executed (the Vertical Write mode enables 
the user to enter the next character imme- 
diately below the previous one). This allows 
a vertical line of characters to be drawn 
downward. 1f the value of hexadecimal 
memory location 3F7 is zero, the program 
increments H and L normally. If it is any- 
thing other than zero, the Vertical Write 
mode is entered. The data in location 3F7 
is controlled by the Vertical Write sub- 
routine (CTRL/Q) which alternately loads 
it with hexadecimal 00 or hexadecimal 80. 

Finally, the driver checks to see if it has 
reached the end of the screen (in Vertical 
Write mode, Linefeed takes care of this), and 
if so a jump is made to a location in the 
initializing section (HOME), thereby setting 
H and L back to their upper lefthand value. 
If the end of screen has not been reached, 
operation simply jumps back to the 
CURSOR section, which operates as ex- 
plained above. The program is now ready for 
a new character. 


Special Operations 


There are 21 special operations which 
GRAPH performs. They will be examined in 
the following order: 


. Linefeed 

. Line Retract 

. Backspace 

. Forward Space 
. Carriage Return & Linefeed (CRLF) 
Delete 

Page Up 

. Page Down 

. Page Left 

10. Page Right 

11. Page Store 

12. Page Recall 
13. Repeat 
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INFO 2000 DISK SYSTEMS = 


х Let You Make the Choice 


INTELLIGENT CONTROLLER 
or DUMB CONTROLLER 


INFO 2000 has just added a new, lower cost S-100 "dumb" controller disk system to its already popular line of “‘intel- 
ligent controller disk systems for 5-100, Digital Group, and Heathkit НВ microcomputers. 


N 


All INFO 2000 disk systems feature the incomparable PerSci 277 dual diskette drives with voice-coil positioning and 
seek time up to eight times faster than competitive stepping-motor-type drives. АП INFO 2000 disk systems are fully 
assembled, rigorously tested, and include case, powersupply, cables, and software. АП INFO 2000 disk systems include 
the CP/M Disk Operating System and support the complete INFO 2000 library of software for 8080, 8085, and Z80- 
based systems. АП INFO 2000 disk systems include complete 1/O driver software CUSTOMIZED for your specific 
equipment configuration at no additional cost, assuring you of a hassle-free plug-in-and-go installation. 


And now, S-100 users can choose the kind of controller that makes the most sense for their specific application: 


intelligent or dumb. 


INTELLIGENT CONTROLLER 
DISK SYSTEM 


This system uses the remarkable PerSci 1070 “intelligent” 
controller, which incorporates its own dedicated 8080 micro- 
processor, 4K of EPROM containing extensive file manage- 
ment firmware, 1K of RAM buffer memory, and eight-bit 
parallel interface. 

The “intelligent” controller is actually a single-board 
computer dedicated to the task of managing the disk 
system. It requires a minimum of interface logic and 
very little support software in the host computer. 

This makes it exceptionally easy to interface to almost 
any kind of computer system or software system. 

INFO 2000 provides interfacing hardware 
(Adapter Boards) for all S-100, Digital Group 
and Heathkit H8 microcomputers. The Adapter 
Boards provide all necessary interfacing logic, power 
regulation, and support an EPROM-resident CP/M 
bootstrap loader. The Heathkit H8 Adapter Board 
replaces the Heath 8080 CPU board and upgrades the H8 to а 
Z80. 

If you change to a different kind of computer in the 
future, you can still use your disk drive and controller. You 
need only purchase the appropriate replacement INFO 2000 
Adapter Board. 

Prices for che complete INFO 2000 Disk System with 
"intelligent" controller: 


DUMB CONTROLLER 
DISK SYSTEM 


This new system uses the new 8-100 controller board 
developed by INFO 2000 Corporation especially for our 
own Business System. The new "dumb" controller is sub- 
stantially less expensive, and is designed specifically to 
maximize the performance of the PerSci 277 dual diskette 

drive when used in a CP/M software environment. 
The controller is fully IBM 3740 compatible, 
and provides advanced functions not often 
found in low-cost units: full soft-sectored 
diskette formatting, multi-sector reads and 
writes, verified seeks, and complete diagnos- 
tic capabilities. 
This new controller is FAST! A full verified 
disk copy takes less than a minute. Formatting 

a new diskette takes less than half a minute. 

A CP/M re-boot is almost instantaneous (one-third 
of a second). There are no performance compromis- 
es. 

The INFO 2000 controller is available with an "I/O 
Option", This adds two RS232 serial ports with software- 
selectable baud rates, 3 8-bit parallel ports (2 output, 1 in- 
put), and sockets for ап additional 7K of 2708-type 
EPROM (ІК is standard). АП of this is contained on the 
same S-100 board which holds the controller, and the cost 
of the “МО option" is $150— far less than the cost of а 
comparable serial/parallel interface board and an EPROM 


$2,850 for S-100 or Digital Group 
$2,950 for Heathkit H8 


SUPPORT SOFTWARE 


INFO 2000 Disk Systems are supported by the most extensive library of software available anywhere. All INFO 2000 
Disk System prices include the Digital Research CP/M Disk Operating System and an EPROM containing I/O driver 
software customized for your specific hardware configuration. INFO 2000 also offers a choice of three BASICs, two 
FORTRANS, three assemblers, two text editors, a word processing package, a fast sort 

package, and much more software. Write or phone to receive our brochure with full INES 2560 
CORPORATION 


details. 

You may also be interested in the INFO 2000 Business System—a complete data pro- 20630 South Leapwood Avenue 
cessing system for small businesses, with full accounting and word processing software, Carson, California 90746 
and priced under ten thousand dollars. (213) 532-1702 


"оте $2 450 for INFO 2000 
5-100 DISK SYSTEM 


JISAS 1510 0006 
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14. Vertical Write 

15. Cursor On/Off 

16. Cursor Write/Don't Write 

17. Next Store 

18. System Clear 

19. Clear Screen and Initialize Cursor 
20. Home Cursor 

21. Escape From GRAPH 


Line Feed 


This subroutine can be entered by press- 
ing Control/V while the cursor write mode 
is either on or off. This simply means that 
Linefeed will be accessed with either hexa- 
decimal 56 or hexadecimal D6 (the latter 
being a hexadecimal 56 with the cursor bit 
set equal to 1). 

Note that this double control check is 
necessary only in the first four subroutines 
(Linefeed, Line Retract, Forward Space, 
Backspace), since these are the only routines 
used to draw cursors on the screen in addi- 
tion to performing their own specific func- 
tions. 

Before checking for the next control 
character after Backspace, therefore, the 
cursor bit is masked off by ANDing it with 
hexadecimal 7f, so that only single control 
checks are necessary for all further 
operations. 

lf Linefeed is accessed with the cursor 
bit set (LFC), register C is loaded with 
hexadecimal АО, a blank cursor. This value 
is moved to M (putting a blank cursor on the 
screen). Thus, in this mode, every Linefeed 
writes a blank cursor below the previous one. 
This can be used to draw a line downward 
on the screen. 

If Linefeed is accessed in the Cursor 
"don't write" mode (LF), then the original 
information in C is transferred to M, leaving 
the screen in its pre-"leading cursor" state 
and freeing C for subsequent use if needed. 

To accomplish its job, Linefeed loads 
registers D and E with hexadecimal 40 
(decimal 64) and then adds this to H and L. 
This means that the next position to be 
entered on the screen will be 64 characters 
after the last one, exactly one line down 
(since lines are 64 characters long). 

The subroutine then checks to see if 
this new value from H and L is valid; that 
is, if it is still on the screen. If it is a valid 
screen location, operation jumps back to 
CURSOR in the Driver. If not, it will be 
necessary to "wrap around" and move to 
the top of the same vertical row. In this 
case register H is loaded with hexadecimal 
CC. Since the position across a line is con- 
trolled by the value in register L, keeping 
the same value in L and setting H to hexa- 
decimal CC produces a linefeed from the 


bottom of the screen to the top. 

For example, with the cursor at the 
lowest lefthand screen position (refer to 
figure 2), H and L are hexadecimal CFCO 
(H = hexadecimal CF, L = hexadecimal 
СО). 

If a Linefeed is pressed at this point, Н 
and L will be modified to hexadecimal 
0000, and the program will detect that 
this value is off the screen. Then, instead of 
jumping back to CURSOR, the program 
loads H with hexadecimal CC and leaves 
L at hexadecimal O0. Thus the next screen 
position is hexadecimal СООО, which is the 
highest lefthand screen position. In this 
manner, a linefeed from any position on 
the bottom line moves the cursor to the 
corresponding position on the top line. 
The operation then jumps back to CURSOR 
in the Driver. 


Line Retract 


Whenever Line Retract is executed, the 
leading cursor position is moved up one 
line. Like Linefeed, it can be entered by a 
Control/T in either the Cursor "write" 
(LRC) or ‘don’t write" (LR) mode. By 
using Line Retract while in the cursor 
"write" mode you can draw lines of cursors 
upward on the screen. Line Retract operates 
the same as Linefeed except that it adds 
FFCO to H and L in order to move up one 
line, instead of adding hexadecimal 40, as 
in the case of Linefeed. 

Since the 64K byte memory wraps 
around from its last position (hexadecimal 
FFFF) to its first position (hexadecimal 
0000), adding hexadecimal FFFF to any 
value of H and L will bring you around 
through memory and up to the memory 
location immediately preceding that value. 
Thus, adding hexadecimal FFCO to a value 
of H and L will bring you to hexadecimal 40 
(decimal 64) before that value. This has the 
effect of subtracting hexadecimal 40 from 
the current cursor position, hence backing 
up one line. The Line Retract subroutine 
also checks the new value of H and L to see 
if it is valid (on screen). If not, it loads 
register Н with hexadecimal CF so that 
the new cursor position will wrap around 
fram the top to the bottom of the screen, 
similar to Linefeed. Line Retract always 
finishes with a jump to CURSOR in the 
Driver. 


Backspace 


Backspace, like the preceding two sub- 
routines, can be executed by a CTRL/F 
while the Cursor write mode is either on or 
off. Backspace writes cursors on the screen 
when the Cursor write mode is on by the 


same method as Linefeed (ie: loading 
register C with АОН before moving C to M). 
The values of H and L are then incremented 
and a check is made to see if the new value 
is valid. ЇГ so, program operation jumps to 
the CURSOR section of the Driver. If 
not, the cursor has obviously been bumped 
off the upper lefthand corner of the screen. 
The backspace subroutine loads H and L 
with hexadecimal CFFF (the address for 
the lower righthand corner position), and 
then jumps to CURSOR. Thus, backspace 
wraps around from upper left to lower right. 


Forward Space 


Forward Space does the same as Back- 
space, but in the opposite direction. Cursors 
can be written using Forward Space if the 
Cursor write mode is on, as in the preceding 
three subroutines. In forward space, the 
cursor wraps around from the lower right- 
hand corner to the upper lefthand corner. 
Forward space ends with a jump back to 
CURSOR. 

The preceding four subroutines are all 
used either to move the leading cursor to 
the desired location of the next character, 
or to draw cursor lines up, down, back or 
forward. It should be noted that if the 
Cursor write mode is off, these subroutines 
move a transparent cursor over the screen. 
Whenever the cursor is moved in this mode, 
the contents of C (original value of that 
position) first replace the leading cursor, 
and the cursor is moved to the next loca- 
tion. In every case, the content of the 
new leading cursor location is stored in C 
before the cursor is displayed. Hence, all 
four of the preceding routines move ‘‘trans- 
parent” leading cursors around on the screen 
and do not destroy any screen information. 
In the Cursor write mode, any of the four 
routines will write cursors on the screen. 


Carriage Return and Linefeed 


Basic to understanding the operation of 
CRLF is the knowledge of the contents of 
the H and L register pair for various key 
screen positions (see figure 1). 

Since there are hexadecimal 40 (decimal 
64) characters per line on the screen, four 
lines of characters can be addressed solely 
by the L register (an 8 bit register can store 
up to 100 hexadecimal or 256 decimal com- 
binations). Thus, the H register changes only 
once every four lines. The starting addresses 
of all 16 lines тау be seen in figure 1. 

The CRLF subroutine includes a Linefeed 
so that, when executed, the leading cursor 
moves to the start of the next line. 

To perform this, the subroutine checks 
the current address contained in H and L 


and compares it with all line starting ad- 
dresses to determine which line it is on. 
Having determined this, it sets H and L to 
the starting address of the next line and then 
jumps back to the CURSOR section of the 
Driver. 

As in most subroutines, CRLF moves the 
contents of C to the correct screen position, 
restores the screen to its pre-“‘leading cursor” 
condition, and then loads the accumulator 
(A) with the contents of register L. Fol- 
lowing this, it compares A with hexadecimal 
40 by means of a CPI instruction, which 
subtracts hexadecimal 40 from A and sets 
the flags, but doesn’t alter the contents of A. 

If L is greater than or equal to hexa- 
decimal 40, the program jumps to a location 
where another check is performed to com- 
pare L with hexadecimal 80. 

If L is greater than or equal to hexa- 
decimal 80, it is similarly compared to 
hexadecimal CO. 

If L is less than hexadecimal 40 in the 
first check, however, the program loads L 
with hexadecimal 40 and jumps to OUT. 
Here, this new value of H and L is checked 
to determine if it is a valid screen address. If 
so, operation jumps back to CURSOR. If it 
is not a valid screen address, the program 
jumps to HOME, initializing H and L to 
hexadecimal ССОО. Similarly if L is found to 
be less than hexadecimal 80 or hexadecimal 
CO, it is loaded with hexadecimal 80 or 
hexadecimal CO respectively, and operation 
jumps to OUT as outlined above. 

If L is found to be greater than or equal 
to hexadecimal CO, H is incremented, L is 
loaded with hexadecimal 00, and operation 
passes to OUT. To summarize: 


|f hexadecimalO < L 
If hexadecimal 40 « L 
lf hexadecimal 80 < t. « CO 
If hexadecimal СО < L 


This completes the 
first part of the presen- 
tation of the GRAPH 
package. Several of the 
functions listed іп 
table 1 and found in 
figure 3 will be de- 


scribed in detail in 
part 2% continuation 
of the documentation. 
Also found in part 2 
is the fisting of the 
GRAPH package, list- 
ing 1. 


< 40, L gets loaded with hexadecimal 40 
< 80 L gets loaded with hexadecimal 80 
L gets loaded with hexadecimal CO 
H gets incremented and L gets loaded 


with hexadecimal 00 


Examples: 
Initial Values 


H L 

cc 22----------> CC 40 
CC 42 ——————————»- CC 80 
cc ӨО ———————— СС co 
cc 01 —— —————» CD 00 
CF D1 ——————————» CC 00 
Delete 


When the Delete subroutine is entered, it 
moves a blank to the present cursor position 
and jumps to a section of the Backspace 
subroutine. This has the effect of deleting 
the character located at the present leading 
cursor position and moving the cursor back 
one space for a subsequent delete, if 
desired.m 


Hexadecimal Values 
After Carriage Return 


May 1978 © BYTE Publications Inc 77 


e he МАТЗЭЛ ір Tape Systems 75 


9600 BAUD CASSETTE RECORDER 


An ASYNCHRONOUS NRZ type Recorder with remote motor start/stop. Error rate 
108 at 4800 BAUD. Can be used from 110 to 9600 BAUD into a UART — no clocking 
required. This is not an audio recorder. It takes RS232 or TTL signals from the terminal or 
computer and gives back the same signals. No audio interface is used. Motor start/stop is 
manual or through TTL or К5232 signals. 

Tape speeds are 1.6" / 3.0" and 6.0" per second. 110 volt, 60 Hz, 5 watts. (220 Volts on 
special order). Can use high quality audio cassettes (Philips Type) or certified data cassettes. 
Can be used in remote locations from a 12 Volt battery. 

Recommended for DATA LOGGING, WORD PROCESSING, COMPUTER PROGRAM 
RELOADING and DATA STORAGE. Manual control except for motor start/stop. 6800, 
8080 or Z80 software for file or record searching available on request with order. Used by 
major computer manufacturers, Bell Telephone and U.S. Government for program reloading 
and field servicing. 


$185.00 (4800 Baud) 
$195.00 (9600 Baud and 220V/50 Hz) AVAILABILITY — Off the shelf. 


PROVIDES MONITOR AND TAPE SOFTWARE in ROM. TERMINAL and TAPE PORTS 
on SAME BOARD. CONTROLS ONE or TWO TAPE UNITS (CC-8 or 3M3B). амлан 

This is a complete 8080, 8085, ог 280 system controller. It provides the terminal I/O 
(RS232, 20 mA or TTL) and the data cartridge I/O, plus the motor controlling parallel I/O 
latches. Two kilobytes of on board ROM provide turn on and до control of your Altair or 
IMSAI. NO MORE BOOTSTRAPPING. Loads and Dumps memory in hex on the terminal, 
formats tape cartridge files, has word processing and paper tape routines. Best of all, it has 
the search routines to locate files and records by means of six, five, and four letter strings. 
Just type in the file name and the recorder and software do tbe rest. Can be used in the 
BiSync (IBM), BiPhase (Phase encoded) or NRZ modes with suitable recorders, interfaces 
and software. 

This is Revision 8 of this controller. This version features 2708 type ЕРКОМ so that 
you can write your own software or relocate it as desired. One 2708 preprogrammed is 
supplied with the board. A socket is available for the second ROM allowing up to a full 2K 
of monitor programs. 

Fits all 5100 bus computers using 8080 ог 280 MPU's. Requires 2 MHz clock from bus. 
Cannot be used with audio cassettes without an interface. Cassette or cartridge inputs are 


TTL or RS232 level. 251О (R) CONTROLLER 
AVAILABILITY — Off the shelf. $190.00 ($160.00, Kit) 
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ҮТИ PROVIDES MONITOR AND ТАРЕ SOFTWARE іп EPROM. EXPANDS MIKBUG with 1K 
жы of ADDITIONAL ROM PROGRAM 


jt 


This is a complete tape controller for the SWTP 6800 system. Has 3K of EPROM space 
for your own programs. A 1 K ROM (2708) is provided with all tape and monitor functions. 
The ROM program is identical to our extensive 8080 ROM program. 

Has one ACIA for one or two tape drives, one UART for an additional Serial port and a 
4 bit parallel port for motor control. Will control опе or two CC-8 or 3M3B drives with the 
software provided. Can be used with other tape drives controllable with 4 T'TL bits if 
appropriate software changes are made. 

Extra serial port is provided for your use with a second terminal or printer (RS222, TTL 
or 20 ma). 

The ROM program supplements the MIKbug program and is entered automatically on 


6800 CONTRO LLER for SWTP reset. SWTbug compatible ROM is also available. 
$190.00, Tested & Assmb. ($160.00, Kit) AVAILABILITY — Off the shelf. 


Z 80 BOARD for SWTP COMPUTER 


Now you can use the 8080/Z80 software programs in your SWTP 6800 machine. Re- 
places your MPU board with a Z80 and ROM so that you are up and running with your 
present SWTP memory and MPS card. 1 K ROM on board replaces MIKBUG. 


AV AILABILITY — Off the shelf. dili 


LLL — —— — — $190.00, Tested & Assmb. ($160.00, Kit) 


For U.P.S. delivery, add $3.00. Overseas and air shipments charges collect, N.J. Residents add 596 Sales Tax. WRITE or CALL for further 
information. Phone Orders on Master Charge and BankAmericard accepted. 


National Multiplex Corporation 


3474 Rand Avenue, South Plainfield NJ 07080 Box 288 Phone (201) 561-3600 TWX 710-997-9530 
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A Programmable Character Generator 


Part 1: Hardware 


Larry Weinstein 
Objective Design Inc 
POB 20325 
Tallahassee FL 32304 


The truly critical interface in any com- 
puter system is the one that joins man and 
machine. One example of this is the inter- 
face between the video display and the 
human eye, an area where the computer 
outputs information at a very high rate. One 
way to improve this interface is to provide 
for maximum flexibility in the choice of 
characters displayed. This article presents 
circuitry for adding software controlled 
character graphic definitions to existing 
video display devices. 

For many applications, the ability to 
create the characters that appear on the ter- 
minal screen is a tremendous convenience, 
if not an absolute necessity. The use of com- 
puters for advanced mathematical applica- 
tions often requires special symbols such as 
Greek letters, subscripts, superscripts and 
variable sized fonts. APL is a good example 
of an advanced programming language that 
uses many special symbols. Computing pro- 
grams that transform the general purpose 
computer into the equivalent of a hand held 
calculator suffer from the lack of a special- 
ized keyset and the corresponding display 
format. Financial and scientific applications 
call for their own special symbols. In fact, 
there are very few computer applications 
that wouldn't benefit from easy access to a 
specialized character set. 


Theory 


The typical video display device works 
with a raster scan video display and produces 
screen characters a full line at a time. Each 
character is constructed on a matrix of screen 
dots, usually in a 7 column by 9 row config- 
uration. The pattern for each character is 


stored a row at a time in a character genera- 
tor, a read only memory device dedicated 
to this application. Before scanning past 
any row of a character, the character genera- 
tor is accessed using the row number and 
character type as an address. The character 
type is usually the familiar ASCII code. Data 
produced by the character generator is shifted 
out serially to create the visible dots and 
spaces of one row of a character. 

There is nothing unique about the charac- 
ter generator: it is merely a memory. In fact, 
it is becoming common for manufacturers to 
use large programmable read only memories 
in place of character generators in order to 
provide a programming service to customers. 
The size requirements of the character gen- 
erator are easy to calculate. For most display 
purposes there is a maximum of 16 8 bit 
rows that could be useful for each character. 
There are 128 characters in the full ASCII 
set. The result is a memory which has eleven 
address bits (four for rows and seven for 
characters) and is eight bits wide. 2 K bytes 
of memory will hold all of the information 
іп any character generator. іп theory, then, 
it is possible to substitute 2 K bytes of vola- 


VIDEO 
DISPLAY 
DEVICE 


CHARACTER 
GENERATOR 
READ ONLY 
MEMORY 


PROGRAMMABLE 
CHARACTER 
GENERATOR 


ALTAIR (S-100) BUS 


Figure 1: Block diagram of 
the author's graphics sys- 
tem, which allows the 
Video display user to 
switch from conventional 
graphics symbols (gener- 
ated by the character 
generator read only mem- 
ory) to those generated by 
a programmable character 
generator. Special symbols 
such as APL characters 
and custom graphics sym- 
bols can be stored in this 
circuit and retrieved or 
changed at any time. 
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INTERFACE 
CIRCUITRY 


IO 
CIRCUITS 


ALTAIR 
(S-100) 
BUS CONTROL 


CHARACTER 


SWITCH VASE DISPLAY 


CHARACTER 
GENERATOR 
READ ONLY 
MEMORY 


ОСИНА 


ALTAIR (S-100) BUS 


Figure 2: Detailed block diagram of the programmable character generator 
circuit. The circuit consists of 2 K bytes of programmable memory containing 
custom characters. This memory is addressed by the character and row lines 
that normally go to the existing character generator on ihe video display 
board. These lines are multiplexed with the normal processor address bus 
lines. Hardware and software switches determine whether data from the exist- 
ing character generator or data from the programmable character generator 
will be used to feed the video display. 
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tile programmable memory for the character 
generator. This substitution of ordinary pro- 
grammable memory for the character genera- 
tor read only memory is the key to character 
graphic flexibility. 


Practice 


The requirements of the replacement pro- 
grammable memory are that it be accessible 
by the main processor via its bus, and by the 
dot generating circuitry of the video display 
device (see figure 1). Retention of access to 
the character generator from the video dis- 
play device is also desirable so that the ter- 
minal wil! be useable at system startup or 
after a software glitch wipes out a set of 
character definitions. 

It is not difficult to gain access to address 
and data lines in the system: one need only 
construct an Altair (S-100) card interfaced 
to the bus. The only tricky part is obtaining 


CONNECTOR 
TO VIDEO 


DEVICE >. 


DATA OUT 


2K BY 8 : 
PROGRAMMABLE 
CHARACTER 

GENERATOR 


ASCII CODE * 
ROW NUMBER 


MEMORY 
ADDRESS 


PROCESSOR 
ADDRESS 
LINES 


bid DATA 
in IN 


access to the same lines on the video display 
device. This is done by substituting a 24 pin 
connector from the memory board for the 
character generator on the video display 
device board. The character generator is then 
installed in a socket on the new memory 
board. Through hardware and software 
switches, the user is able to choose between 
the character generator's character set and 
a flexible set residing in programmable 
memory. 


Circuit Explanation 


The circuit consists of 2 K bytes of pro- 
grammable memory addressed by the char- 
acter and row lines that normally go to the 
character generator (see figure 2). These lines 
are multiplexed with the normal processor 
address bus lines. The data out memory lines 
are available to the processor bus and are 
multiplexed with the character generator 
data lines. This data set is sent via the 24 pin 
connector to the video board. 

During normal operation, both the mem- 
ory and the character generator are addressed 
by row and character selection lines. Hard- 
ware and software switches determine which 
data set issent to the video board for display. 
If the processor should require access to the 
memory for read or write, the processor 
address lines are switched in to the memory. 


SCREENSPLITTER зоос 


А COMPLETE TV TEXT DISPLAY SYSTEM 
from 


ІСРО Diversions, Inc. 


н-----------------БЕМЕНА1----------------- 


| SCREENSPLITTER is a self-contained hardware/software TV 

а text display system for your microcomputer. It comes on a 
I single, high-quality 5-100 buss compatible board, complete 
with its unique Window Package software module. With the 

1 Window Package, you can logically segment SCREENSPLITTER's 
huge 40 x 86 display of upper-lower case characters into up 


reprogrammable memory as its character 
generator. Turn on the character's 
"wink" bit in the 2708, and presto! 


Oh, and naturally, each of the 3440 characters on the 
screen may have its figure-pround reversed independently. 


to 3440 independent "windows" of various sizes. (You get i The Wind Н 
p the idea from our ad!) Each window has its own optional з ow Раска ү 
% frame, cursor, figure-ground, and optional label, and each фғеб aut | 
1 window scrolls and automatically formats its text indepen- 1 o-format 1 
1 dently of all the others. QUICK! There's some interesting 1 сег does В 
! information flashing by іп WINDOW 1. Go read it! H mt care H 
ШШ === eee eee иш иш иш ee нь ын ар иш өш ын өш юм ии из иш иш ив кажы өш юм иш ш өш зем I how ski ү 

| ппу your 4 

Ш---"------------ WINDOW 4 ан иж ни ни ны нв юм юм юм ни m нв эн ан I windows 8 
1 ' are (161 
%зау!|-ә-с<144 Whoops! Our output routine seems to be 45511 hack ! 
having vroblems. Oh well, at least you H your te 1 

get to see some of SCREENSPLITTER'S р xt down 4 

scientific symbols. (You can order a 8 to one C | 

graphics character set optionally.) | olum if ! 

1 you can ! 

AAAAAA And any character may be user-defined H stand i Н 

as а winking character. Ном? you ask. с!) " 

time Simple: SCREENSPLITTER uses a 2708 1 1 

Г 1 

1 1 

1 LI 

1 1 

I Li 

1 LI 

I I 

1 Li 

I I 

и a 


Frills, you say? No, thrills! Just take a look in the 
window up there .” to see how SCREENSPLITTER puts these 
raw materials to work in the onboard ІК Window Package, 
(that back there --- is the cursor character). 


Ш-------”“---------“-------“--4 Ш-----------..--... 


Ш------""------------------ 


PARTIAL 

u--FUNCTION-- = в---- POINTS OF INTEREST ---- 8 
! SUMMARY ! i ' 
I INITO 1 te Entire hardware/software system on a i 
1 1 Ы single, high-quality 5-100 buss com- 1 
pOPEN(W,X,DX,Y,DY) | t patible board. H 
и CLEAR (H) ! pe Dri 10аһ 5 TV moni ! 
i rives a z or better monitor М 
1 FRAME(W,C1,C2,C3) H 1 via standard 75 onm coaxial cable 1 
1 UNFRAME (W) 1 ! (supplied). ! 

1 
1 REFRAME (8,C1,C2,C3) 1 г. 4K static RAM -2115's- display buffer H 
1 LABEL(W,STR,LEN) І 1 is memory-mapped into your CPU's 1 
1 i 1 address space for fast, convenient 1 
П LABELS (W, STR) І 8 access if you ever need to bypass the | 
t FLASH (14) Н Н Window Package software. ! 

1 
1 COMPLEMENT (W) Н te User-selectable wait state for opera- Н 
в SCROLL(W,N) 1 1 tion with 4mhz CPU's. 1 
1 1 1 i 
1 CURSORCHAR (W, C) Ц 18 1K onboard 2708 is jumper changeable ! 
! PRINT(W,STR,LEN) H Н to а 2K 2716 for user extensions to Н 
1 PRINTS (W,STR) І 1 the Window Package. 1 
: t 1 I 
! BACKSPACE(W) 1 "hi Board presents one TTL lead to host, 1 
1 Ц yet drives up to 20 TTL loads via І 
p CLEARLINE(W) H 1 74367 buffers. H 
1 FRESHLINE(W) 1 1 1 
" 1% Provisions for jumpering TV data, sync, в 
! PLOT(W.X,Y,C) П 1 blanking off board for external mixing I 
1 MOVEWINDOW(W, X, Y,C) I H (via 16 pin socket) ! 
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а--------------МІНАТ YOU GET -------------5 


| € Complete SCREENSPLITTER Kit, with all IC's, low profile 


number and expiration date. Kit price is $329. Assem- 
bled, $429. (Virginia residents please add sales tax.) 


> 


. We will send you the SCREENSPLITTER, postpaid in the 
continental U.S., from stock to 40 days. 


L| 
! sockets, preprogrammed Window Package EPROM, assembly H 
1 instructions I 
I І Ш-------. 
% 9 Comorehensive Theory of Operation Manual L| " Ж 
I I 1 I 
1 € Complete source-code listing, and User's Manual for the 1 : + 1 
1 : g LI [| 1 
t Window Package 1 І 1 
1 1 1 * 1 
1 9 90 day warranty on parts and labor L П П 
П a П 1 
Щ == нь ах ан ам та на нь ун ав нв ав ав аш ам пш яв нв ав ав аш ам mm mm m пш Ын m mo пш аш m m m m m m ав j] 1 +++ 1 

1 1 

a---------ORDERING INFORMATION---------1 ! aie d 
H 1, Tell us for which 8K boundary you would like your Win- 4 і H 
! dow Package assembled. Н H ҮРЭЭР 
H 2. Tell us whether you want the scientific symbols, or ` ї 1 1 
П the graphics characters іп ASCII codes 0-31 of your 1 4 the 1 
П character generator, or the optional APL character 1 1 PLOT(W, 1 
1 generator. І Путу nhy 1 
t 1 1 thick 
P 3. Send us a personal check, Master Charge or BAC/VISA L| п thickens Н 
i 1 —— A 
1 1 
1 [| 
L| ! 
L] 1 
L| 1 
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Circle 225 on inquiry card. 
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ONBOARD WINDOW SOFTWARE 
FOR CONTROLLING UP TO 3440 
LOGICALLY INDEPENDENT WINDOWS 


*--THE CARE AND FEEDING OF WINDOWS -- 


! 
ї OK. You have just powered on. Initialize the Window Pack- 
1 age and turn on your first window: 


INIT() 
ОРЕМ (1,10,15,20, 30) 


How, just to flex your bits, give 
1 the user a wake-up flash (a brief 
1 figure-ground reversal inside the 
1 window): 


FLASH(1) 


Now that you have his attention, go ahead and frame the 
window (you don't have to, of course): 

FRAME(1) 
and, while you're at it, label it, and set the scroll line 


count: 
LABEL(1,"General 1/0") 
SCROLL(1,5) (i.e., when the window 
fills up, тор it up 5 
blank lines) 
Just to keep him interested, switch the cursor character 
from the default caret to the winking caret: 


CURSORCHAR(1, 4 ) 


How that he's all excited, eyes bulging from the initial 
flash, transfixed by the hypnotic winking cursor, hit him 
with some text through window 1: 


PRINT(1,"I hate to tell you this, William, but 
last night the kids wired that chair 
you're sitting in with 110 volts AC.") 
Now (this'll really kill him), open a second window to 
the right: 

OPEN(2,10,50,5,20) 

FRAME(2) 

LABEL(2,"Will's Will") 


and print out a second message through this new window: 


PRINT(2,"Please type your last will and testament.") 


в Now, of course, you echo his input through window 2, 
4 relying on the default scrolling of 1-1їпе "pop-up" when 
H the window fills up. 


H And on, and on... 


a-----------S0ME APPLICATIONS-----------s 


l. You have a BASIC program. Open a number of windows, 
giving each important subroutine in the program its 
own window, When your program runs, you get a two- 
dimensional feel of the flow of the execution - flur- 
ries of activity here, brief flashes there. You can 
have the feeling of being able to converse with each 
subroutine individually! 


тә 


. You have а page-oriented text editor. Pick up а рага- 
graph here, a paragraph there, isolating each in its 
own window while you rummage through the main text in 
its own large window. Using the MOVEWINDOW function, 
you сап move blocks of text around to produce a final 
layout. 


m 


. You have an assenbly language debugger. Allocate one 
window to the real-time clock, another to the run-time 
clock, and several more to display various registers 
in your 8080 or Z80. Then, you can keep the debugging 
information separate from your program's I/O, with the 
debugging information continually present. 


ғ 


You have some fancy games. Give each player his own 
window and define some "community windows." Let your 
imagination take омет! 


нээв ив нв ин ав ив ш ш ав нв ав нв ——À s яв нэ нв яв ав —— иш аш өө шз i 
L| 

PS: Watch for our full graphics board, also with its own Ї 
onboard software... Coming soonl 1 
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Figure 3: Programmable character generator bus interface circuitry. Ап 8131 (1С42) seeks for a match to the high five address 
lines to indicate a programmable character generator memory or peripheral action. The single 8131 can match different 
addresses by offering the compare circuit a choice of +, IO, IO or ground. Where the address line match for memory and periph- 
erals is the same (either 1 or 0), a + or ground connection is used. Where they are different, the 10 line is chosen if IO is 1 and 
memory is 0; the IO line is used if memory is 1 and 10 is 0. The 8131 latch is opened during SYNC. By the time SYNC ends and 
the latch is closed, the match condition is determined. DECD is low on a match. If both INP and OUT are low (indicating that 
this is not an IO operation), the MEM signal will go high. This will cause the READY line to be pulled high, forcing a wait cycle 
from the processor. With the PWAIT signal, READY is brought down, All memory operations (and only memory) will have а 
single wait state. The MEM line is combined with DBIN and WR to produce "memory read" and "memory write" actions. There 
are four data select modes available on the programmable character generator: fixed, programmable, command, and automatic. 
In the fixed mode, the data select lines for the multiplexers are set high for normal characters and low for programmed charac- 
ters. In programmed mode, the high order bit from the video display device, usually used internally for reverse video, is brought 
out via pin 14 on the connector to control the data select process. In command mode, the output of a flip flop determines the 
selection process. The flip flop can be switched by output commands. OSL-1 brings programmed characters; OSL-2 switches to 
normal characters. іп automatic mode, the multiplexers switch to the character generator for all of the upper case set (hexadeci- 
mal 20 thru 5F), and to the programmable memory for the control characters (hexadecimal 00 thru ТЕ), and the lower case 
characters (hexadecimal 60 thru 7F). 
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ІҒ one is attempting to read a programmed 
character byte during a processor memory 
access, the system causes the data switch to 
blank the output to the 24 pin connector. 

The circuit has several modes of opera- 
tion. It can be hardwired via an on board 
switch to use only the character generator 
(normal mode) or only the memory (graphics 
mode). It can be set up to flip back and forth 
from graphics to normal mode by software 
commands. Іп another mode, the state of 
bit 7 of the character select lines will deter- 
mine the mode. The final operation mode 
selects the 64 upper case ASCII characters 
(letters, numbers, and symbols: hexadecimal 
20 through 5F) to come from the read only 
memory and all others (control and lower 
case: hexadecimal 00 to 1F and 60 to 7F) to 
be taken from the programmable memory. 
An 8212 on the board provides 8 bit parallel 
input port for interfacing a keyboard. In 
addition, four monostable circuits (555s) 
provide a simple interface for two joysticks 
in two dimensions. Following an output 
command, all the monostables fire. The 
length of each pulse is determined by the 
associated external potentiometer. A soft- 
ware loop is required to monitor these and 
produce a value for the joystick position. 
The remainder of the circuitry is concerned 
with address decoding for the processor 
bus. All components are standard and may 
be obtained from many distributors and 
wholesalers. 


Photo 1: A Star Wars scenario created with the aid of the author's program- 

mable character generator and a Processor Technology VDM-1 video display 
The programmable character generator as board. 

presented is intended to work with video 

display devices using the Motorola family 

(MCM 6574-6) of 7 by 9 matrix character 

generators. With a few minor changes in the 

connector, the circuit can be applied to dis- 

play devices with other types of character 

generators: such as the 2513, which works 

with a 5 by 7 matrix. The cable may be 

extended as needed to connect with normal 

terminals. However, the best results are 

achieved with memory mapped video display 

devices such as the Processor Technology 

VDM-1, the Solid State Music Video Board, 

and the PolyMorphic Systems Video Ter- 

minal Interface. Obviously, the circuit 

presented can be adapted to processor inter- 

faces other than the Altair (S-100) bus. (My 

personally designed and produced circuit 

board, available from Objective Design Inc, 

is Altair (S-100) compatible and designed for 

the Motorola series character generator.) All 

the aforementioned combinations of video 

display device and programmable character 

generator will produce programmable char- Photo 2: A piping diagram, an example of what can be done with the pro- 

acters on the screen. In addition, certain grammable character generator. 


Compatibility 
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Table 1: Power wiring table for figures 3 thru 7. 
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applications will produce high resolution 
graphics for special purposes (ie: bar graphs). 
However, for true graphics capability (such 
as space ships guiding smoothly across the 
screen) there are some special requirements 
on the video display devices to be utilized. 


Graphics 


True graphics ability can only be added 
to the memory mapped video display devices 
which have, or can be altered to have, a 
matrix field no greater than 8 wide by 16 
high with no forced conditions (ie: no rows 
or columns hardwired high or low). Unless 
these conditions are met, the screen will con- 
tain blank spaces which will detract from the 
overall appearance of any images. 

None of the three video display devices 
previously mentioned will satisfy these condi- 
tions without some alterations. Other video 
display devices will not satisfy these con- 
ditions without truly major modifications. 


Processor Technology VDM-1 


The VDM-1 places its characters in a 13 
by 8 matrix. The eighth bit in each row is 
forced blank by tying the high order bit of 
the 8 bit shift register low. (The shift register 
in question is used to serialize the character 
data.) This can be modified by removing the 
ground from this pin and connecting it to 
ріп 10 on the character generator socket, 
which is not normally used. From the pro- 
grammable character generator schematic, it 
is clear that the shift register will receive bit 8 
from the programmable memory when it is 
selected. When the character generator is 
selected, the line is low. 

The programmable character generator 
makes provisions for using a bit from the 
video display device ASCII character memory 
to switch between normal and graphics 
modes. This bit is used in the Processor 
Technology VDM-1 for reverse video. It is 
most useful when left where it is unless there 
is a special need for switching character sets 
on a character by character basis. In this 
case, transfer the bit to pin 14 on the charac- 
ter generator socket. 

The VDM-1 uses 13 rows in each charac- 
ter. The row address sequence for each char- 
acter begins with 15, 0, 1... and proceeds 
through ...10, 11. On 12, thecounter is reset. 
This leaves the user with the choice of some 
unusual programming of the programmable 
memory character generator or removing the 
misplaced row 15. The latter can be accom- 
plished by forcing the scan divider (1С2) in 
the VDM-1 to load 0 instead of 15 when 
given a load pulse. This will eliminate one of 
the blank scan lines between the character 
lines, which is not a serious problem in itself. 
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ІЕЕЕ-488 


Smartware™ 


distributed 
intelligence 


system 


Power. Multiply the power of your personal computer with distributed process- 
ing. Peripheral and real time control functions can be handled by dedicated 


processors without tying up your central computer. Ideal for home control appli 


cations such as timing, security and energy management. 


Hardware. Each smartware™ 
system includes cabinet, power sup- 
ply, real time clock/calendar with 
battery backup, 20 key keyboard, 8 
digit LED display, smartware™ bus 
supervisor, and motherboard to ac- 
commodate up to 8 smartware™ 
modules. ROM operating system 
controls keyboard and display for 
entering and reading parameters, 
programs and data on the other 
modules. $348.00 


Central processor. General 
purpose 6502 processor with 4K 
RAM, 1K PROM with bus I/O sub- 
routines, 2K empty PROM sockets. 
Memory is expandable to 62K 
bytes. Use for your own dedicated 
applications or as general purpose 
number cruncher. $248.00 


Real time controller. Decicated 
processor with ROM softwarefor an- 
alog and digital control of up to 1000 
channels with yearly, monthly, week- 
ly, daily, and hourly cycles. Minimum 
timing interval is 6 seconds. Use with 
control /О modules. $298.00 


AC communication proces- 
sor. Provides bi-directional transfer 
of control and sensor information by 
imposing a modulated 5Okhz. carrier 
on the AC power line. Up to 255 
remote l/O's can be addressed by 
this module. Software provides 
handshaking and redundancy to as- 
sure error free operation. $248.00 


Remote VO module. Build 
your home monitoring and control 
system without the hassles of con- 
trol wiring. Just plug the remote 
О module into an AC outlet nearest 
the application. Each unit has four 
500 watt AC outlets, of which three 
can be switched on and off by the 
communication processor. The 
fourth outlet is an always on conven- 
ience outlet. The status of the three 
switchable outlets can be read from 
the central processor to verify oper- 
ation. $148.00 
Analog options: Temperature sensor 
input, includes sensor. add $38.00 
Analog output, О to бу. add $24.00 


IEEE 488 interface. Control 
your house while your PET is sleep- 
ing. Includes complete instructions 
and software for using РЕТ com- 
puter as a smart terminal. This board 
allows bi-directional communication 
betvveen external IEEE 488 devices 
and internal smartvvareTM modules. 
$148.00 


RS 232 serial interface. Con- 
пест a variety of terminals and mo- 
dems to your system. Software se- 
lectable baud rates of 110, 300, 
1200, and 2400. Double buffered for 
maximum throughput. $148.00 


Temperature sensor mod- 
ule. Analog input for 16 IC temper- 
ature sensors, 255°F temperature 
range, 1°F accuracy and 1°F resolu- 
tion. $188.00 
ІС temperature sensor with 10 ft. 
cable, each, $12.00 


Software support. Includes 
complete, accurate documentation, 
full time user applications consultant 
to answer your questions, continual 
development of new applications 
programs, periodic softvvare пему5- 
letter to keep you up to date on 
what we are doing, and custom 
software and system development 
services. Our goal is to make this 
the most powerful, reliable, and 
usable system you can buy. Call or 
write if you have any questions. 


Coming soon. Other smart- 
wareTM modules being developed 
include direct control and analog 
/О, software development modules 
such as PROM programmer and 
simulator, and controllers for floppy 
disks and printers. Write for informa- 
tion. 


Quality. We realize that the com- 
fort and security of your home re- 
quire a reliable system designed to 
operate 24 hours а day. Each mod- 
ule is burned in and thoroughly test- 
ted and includes built in self diag- 
nostic functions. 


Guarantee. Your money will be 
cheerfully refunded if  vvithin 90 
days you decide you are not sat- 
isfied with the performance of your 
system. One year warranty, parts 
and labor, for defects in hardware 
or software. 


Prices include shipping. 

Minnesota residents add 4% sales 
tax. 

Delivery expected to begin in 90-120 
days. 


automatic hardware co. 


771 NE HARDING ST • MINNEAPOLIS, MN 55413 » (612) 378-3715 
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Figure 6: Programmable character generator 
/О circuitry. A 7415138 3 to 8 decoder is 
gated by DECD, ІО, and the OR combin- 
ation of WR and DBIN to produce eight IO 
strobes. The OUT signal is used as the most 
significant address bit, splitting the output 
into four input and four output signals. Ап 
8212 (made by Intel) is used to implement 
an 6 bit parallel input port and data available 
signal. The data available flag can be read 
with 151-0 (bit 0) and can be wired ready- 
high or ready-low. The data is read with 
ISL-1. Four monostables made with 555s 
connect to external 100 k ohm potentio- 
meters to provide a simple joystick inter- 
face. The monostables are triggered in 
parallel by OSL-O and remain high for a 
time dependent upon the external resis- 
tance value. The timing range is from 100 us 
to 1000 ys, Users must time the pulses with 
software loops or real time clocks while 
monitoring the outputs via 151-0, bits 2 thru 
5. OSL-1 and OSL-2 will switch the select 
flip flop, and ISL-2 and ISL-3 will switch the 
memory protect flip flop. Finally, 151-0 bit 
1 provides a look at the character data select 
line. This data is valid only for the fixed and 
programmed | modes, since the line is 
switching in the programmed and automatic 
modes in a manner not synchronized with 
processor commands. 
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Photo 3: The program- 
mable character generator 


board. 
Label Operator Operand Commentary 
INIT LXI B,0 CLR COUNT 
LXI р,0 CLR COUNT 
OUT OCIH TRIGGER 
CHK CALL DELAY 100 MICROSECONDS 
IN OCSH MONO INPUT 
RRC 
RRC 
ANI OFH TEST MONO FLAGS ONLY 
ORA A 
JZ REPRT ALL DOWN, REPORT 
RRC TEST FIRST 
JNC жн NC — DOWN 
INR B STILL UP, COUNT 
RRC 
JNC *+] 
INR C 
RRC 
JNC e+] 
INR D 
RRC 
JNC e+] 
INR E 
JMP CHK CONTINUE COUNTING 


Listing 1: Joystick interface test program. A single output command triggers 
all of the monostables. The user must time each one with software. In this 
simple program the count for each timer is maintained in a register. On each 
pass through the loop, the register is incremented if its associated monostable 
flag is still high. When all four have come down, the loop ends and the values 
are reported to whatever routine has requested them. The DELAY subroutine 
called is a 100 us time user. The length of time delay used is determined by 
the R and C combinations in the hardware and the range of counts for which 
the software is prepared. 
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POWER 
(3-5V BATTERY) 


MEMORY 
%5У 
SUPPLY 
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Figure 7: Programmable character generator power circuitry. +5 V for the logic and memory 
circuitry is provided through separate 7805 or 340-T 5 regulators, properly heatsinked. Standby 
power for the memory is provided via a 1 А diode. А 3 to 5 V battery backup should be con- 
nected to the board to use this feature, and suitable supply filtering at the regulators and on the 
board should be provided. The low current —12 V required by some keyboards is generated by 


a simple resistor and zener diode combination. 


The overall absence of 16 scan lines will 
force some adjustment of the vertical size 
and linearity of the monitor. 


PolyMorphic V TI 


The PolyMorphic VTI uses an unusual 15 
by 10 matrix. The 15 rows will cause no 
problems for graphics, but the ten dots per 
row will cause problems. Seven of the ten 
dots in the row come from the character 
generator socket. The other three are forced 
blank. The problem is further complicated 
by a 10 bit shift register which shifts out the 
blank dots first and the VTI “block graphics" 
circuitry. Obviously, the change to this cir- 
cuit is not simple. It is recommended that 
the 74LS157 multiplexers (ICs 35 and 32) 
be removed and replaced with dual in line 
package component carriers with jumpers to 
connect the 8 dot bits from the character 
generator to the rightmost bits (2 thru 9) 
of the shift register. To insure that only 
eight dots are output per character, it will be 
necessary to change the load number on 1С14 
from 6 to 8, 

Of course, the usual graphics ability of 


the VTI is lost in the conversion, but these, 
plus many more characters, can be duplicated 
with the programmable character generator. 
(Note: Modification of the VTI circuit 
should not be attempted without complete 
knowledge of the details of the VTI circuit.) 


Software 


Once the programmable character genera- 
tor and video display device are joined, the 
software must take over. Details on the use 
of the programmable character generator 
along with some sample programming will be 
described in part 2 of this article.m 


Note: The programmable character generator 
described in this article is available from Objec- 
tive Design Inc, POB 20325, Tallahassee FL 
32304, in the following configurations: 


Complete Kit 

Assembled and Tested 

High Speed Version 

Plus shipping (5% US, 10% Canada, 15% 
Foreign} 


THE 5585150 


FLOPPY DISC 


Affordable 


The tribe at Smoke Signal Broadcasting took our 
BFD-68 disk system and scalped the price, but 
not the features to create the ABFD-68 (Affordable 
Basic Floppy Disk). We appreciate the fact that 
the computer hobbyist gave us our start and we 
haven't forgotten you. 


$649 Assembled 


Compare Price. Our SS-50 bus compatible disk 
system is $150 lessthan the assembled price ofthe 
leading S-100 disk system. And you can atleast 
double that savings when you buy one of the 
computers manufactured by MSI or SWTPC that 
use the superior 6800 microprocessor. 


Programmable 


The BFD-68 is well known for its fine software. The 
system comes with the best disk operating system 
available and we offer a multitude of other com- 
patible software products. These include a BASIC 
interpreter with disk file handling capability. By 
the way, our DOS now easily handles true random 
access files as well as sequential. Also, we have a 
super fast BASIC compiler for business applica- 
tions. In addition, a Text Editor, 2 Assemblers, a 


Circle 320 on inquiry card. 


Trace Disassembler useful for program debugging 
and an Objectto Source Code Generator are all 
stock items available for immediate delivery. 

A word processor will be available very soon. 


Reliable 


We delivered our first mini-floppy disk system a 
year ago — 6 months ahead of any other 6800 
based mini system. Thus, we've had twice the 
experience in building reliability intothe system. 
Our NEW disk controller was designed using all 
we have learned in the past year about system 
reliability. 

The ABFD-68 contains all the built in reliability 
of our regular BFD-68 plus you save money by 
supplying your own cabinet and power supply 
for the disk. 


Available 


We've shipped literally tons of our BFD-68 disk 
system in the past year and have learned to keep 
our production up with demand. Give us a call and 
chances are we'll be able to ship you the new 
ABFD-68 from stock and charge itto your Master 
Charge or Visa card. Better yet, ask us for the name 
of the computer store nearest you that carries our 
complete line of computer products. 


SMOKE SIGNAL BROADCASTING 


Р.О. Box 2017, Hollywood, CA 90028 • (213) 462-5652 


BYTE May 1978 91 


А Low Cost Light Wand Amplifier 


Robin C Moseley 
14 Standish Circ 
Andover MA 01810 


The purpose of this article is to discuss 
some of the variables involved in the reading 
of printed bar data, and to describe a signal 
processor whose operation is independent of 
most of these variables, and tolerant of the 
remainder. 

For the most reliable recovery of data, 
the effective aperture of the light wand 
photodetector should be no wider than the 
narrowest data bar. In this case, full black to 
white signal swing is obtained in response to 
narrow bars, and variables such as lamp out- 
put, photodetector sensitivity, pen angle, 
and target contrast control only two output 
functions: white level photocurrent and 
black level photocurrent. 

In any light wand having a linear photo- 
detector, the ratio of these currents is deter- 
mined by the ratio of the reflectivities of the 
black and white bars, ie: target contrast. The 
absolute value of the photocurrent may, of 


course, vary widely between different light 
wands, even those of the same design. 

The first step in the data recovery process 
is to transform the photocurrent to a log- 
arithmically varying voltage. The amplifier 
shown in figure 1 uses the well known expo- 
nential forward conduction properties of a 
silicon diode (D1) to make this transforma- 
tion. The peak to peak signal voltage across 
this diode is proportional to the ratio of the 
white and black photocurrents and is inde- 
pendent of the absolute level of the photo- 
current. 

The next step in processing the signal is 
to eliminate the effect of the variation of the 
absolute level of photocurrent. This is most 
obviously achieved by capacitively coupling 
the signal developed across the diode. This 
method results in unwanted transient shifts 
of signal level at the output of the amplifier 
when the light wand is first placed on the 


%5У 


DIGITAL 
L> OUTPUT 


Figure 1: Schematic diagram for light wand signal processor. ІСІ is a National LM324 quad operational amplifier. All the diodes 
are general purpose silicon diodes such as 1N4148. Q2 is a general purpose NPN transistor such as MPS6513 and Q3 is a general 
purpose PNP transistor such as MPS651 7. All resistors are 0.25 W and all resistances are measured in ohms. The output of the 
circuit is TTL compatible. 
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» Dynabyte builds three Great Memories · 


“ы "m ша 
) т Хэ , New! 16k and 32k fully static. ВАМ? “With und 250 ns. or 4504: MEX. -. 
2 '*^ . typical accéss time. .Assembled. Tested. Burned i in.Guarànteed.^ :: ~ - .. E И 


ба. 
ы х af 
aŠ 


5 Ancient EgyBtlans didn't stop ' 
йл just one pyramid. The Great. 
Pyramid stànds on the Ріаітоѓ . 
Gizeh with two other monuments“ ' 
erected for kings and queens. 

Dynabyte didn’t stop with опе” 


16k dynamic RAM, either. Now ,” 


you can get 16k and 32k fully 
static RAM's that are built with the 
same unmatched engineering 
ability and manufacturing skill 

that went into Egypt's wonders of 
the ancient world. 

When we say built, we mean 
completely built. Assembled, 
tested and burned in. We don't 
leave anything undone. That way, 
you can buy any Dynabyte 
memory and know that it is backed 
by a factory guarantee for one full 
year. Kits and semi-kits can't 
say that. 

Our 16k static and our 32k 
static are available with either 250 
ns. or 450 ns. access time. Our 
250 ns. moduleis completely 
compatible with the 4MHz Z-80A 
processors. The 450 ns. modules 
are compatible with the 8080 and 
the faster 3MHz 8085 processors. 

The Great 16k Static 
Memory. 250 ns., $555. 450 
ns., $525. 

е 4k block addressing along 4k 
boundaries 


Circle 110 on inquiry card. 


+ Like our r Sok dynarnic RAM, Built as solid as the 4, 400 Мин pyramids.. : 


« 
Ж 
d T". or 


1 Tt “ - : л 
» Bank Select ved = 


ө* Write Protect with Alam for 
^ * each 4k block 


* 4k boundary addressing 
* Full Schmitt trigger buffering 
е No DMA restrictions 


Why Dynabyte doesn't 
build memory kits 


Assembling a kit can be fun; 
almost anyone can do it. 

But how about testing it? 
Do you have the test programs 
and equipment? Do you know 
which memory test program 
uncovers pattern sensitivity? 
Or which finds shorted data 
bits but won't find address 
decoder faults? 

We do. It's our business. We 
have the 200 MHz oscillo- 
scopes, the logic analyzers, the 
burn-in chambers, and the test 
programs. We find the bugs, 
even the subtle ones. 

Which lets you concentrate 
on computing. 


E ^ - 
ж”, Р eme ^. Е К 
СЕ 


4” * Conservative thérmal design 
œ Complete 8-100 compati- . 
^, bility, including the Alpha — ..* 


i 


* Full Schmitt trigger buffering T "MicroàndZ2. . -— 
~ * No DMA restrictions uj The Great 16k Dynamic > 
. * Complete S-100 bus com- . Memory. $399. : 
- patibility, including the Alpha * * Highly cost effective 
Micro and Z-2. ‚ ^. © Nowaitstates b 
"  TheGreat 32K Static - * Transparent refresh | 
Memory. 250 ns., $995. 450 * 16k addressing boundaries 
ns., $925. e , Widest S-100 mainframe and 


disk system compatibility 

All of Dynabyte's memories 
meet rigid industrial grade stand- 
ards. Design, components, con- 
struction, testing and perfor- 
mance. But if a module ever needs 
repair, we provide factory service 
with 24 hour turnaround for both 
warranty and non-warranty work. 

Ask forthe Great Memories Бу 
Dynabyte at your local computer 
store. You can also pick up com- 
plete product information while 
you're there. 

Butif you haven't got a local 
computer store, write Dynabyte, 
Inc., 4020 Fabian, Palo Alto, CA 
94303. Ortelephone (415) 
494-7817. 


ШИАВЗТЕ 
рУпавчтеЕ 
Builders of Great Memories 
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Figure 2. Sequence of events when the light wand is moved across a series of 
light and dark data bars. In this format the size of the black bars are changing 


white margin of the printed data and also at 
the beginning of the data track. Provided the 
dynamic range of the amplifier is sufficient 
to accommodate these shifts, the decision 
threshold circuit described below will com- 
pensate for them. A more elegant approach, 
however, is to borrow from television tech- 
nology and clamp the white level output 
from the amplifier stage at a fixed level. This 
is the function of comparator A2 and peak 
detector D2, CT. 

Before the light wand is placed in contact 
with the printed data, the photocurrent is 


DATA 
TRACK 


AMPLIFIER 
OUTPUT 


VOLTAGE 
ACROSS 
ca 


DIGITAL 
OUTPUT 


and the size of the white spacings in between remains constant. 


DATA 
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Figure 3. When the black and white bars are smaller than the aperture of the 


light wand it is still possible to have the correct output. The width of the 
digital pulses will change but will still be readable. 
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small. The output voltage of amplifier stage 
Al rises until it is equal to that at the other 
input of comparator A2. At this point, the 
output of A2 goes high, charging capacitor 
C2 until the voltage across this capacitor is 
approximately equal to that at the anode of 
logarithmic converter diode D1. When the 
light wand is placed in contact with the 
white margin of the data, the photocurrent 
increases. As the output level of the ampli- 
fier tries to rise, comparator A2 output 
switches high. This rapidly raises the refer- 
ence voltage level across capacitor Cl to a 
new, higher level corresponding to the white 
level voltage at the anode of D1. As the 
wand moves over the black bars, the reduced 
photocurrent causes the voltage across D1 
to fall. The output voltage from the ampli- 
fier falls below that at the other input to the 
comparator, and the comparator voltage falls 
to zero, cutting off charging diode D2. Since 
the time constant determined by СІ and R4 
is long by comparison with the signal period, 
СІ holds the bias input to the amplifier stage 
approximately constant until the next peak 
white signal “tops ир” C1. 

The peak white level of the signal at the 
output of the amplifier is fixed at a predeter- 
mined voltage (about 3.25 V in the design 
described here) and the signal swing is nega- 
tive from that point. The peak value of the 
signal depends only on the contrast ratio of 
the data bars. Gain control R3 should be 
adjusted to set the peak to peak signal swing 
to the optimum value; between 1.5 V and 
2 V. In the absence of an oscilloscope, op- 
tional components 05, D6, C4, C5 and R10 
form a peak detector which may be used in 
conjunction with any reasonably high im- 
pedance voltmeter to make this adjustment. 
Switch the voltmeter to the appropriate DC 
voltage range and connect it across C5. To 
prevent any distortion of the signal during 
actual use, disconnect the peak detector 
from the output of the buffer amplifier 
except when adjusting the amplifier gain. 

The final step in processing the signal is 
to convert the amplified and clamped signal 
to the binary output required by the micro- 
processor. My approach avoids the complex- 
ity of decision circuits which rely on mul- 
tiple peak detectors to determine the deci- 
sion threshold while allowing variations of 
contrast ratio. The threshold is set a fixed 
voltage above (ог below) the immediately 
previous peak signa! level. With the wand in 
contact with the white margin, diode D3 


conducts, and capacitor C2 is charged to а 
voltage one diode drop (about 0.6 V) below 
the white level output from the amplifier. 
As the wand moves over the first black bar 
the amplifier output voltage falls, and diode 
D3 is cut off. When the output voltage falls 
to the same level as that across C2, the out- 
put from the comparator A4 switches to 
maximum (about 3.5 V). As the signal con- 
tinues to fall, diode D4 conducts, and the 
voltage across C2 follows the signal except 
that it is now one diode drop more positive. 
As the wand moves onto a white bar, the 
signal voltage rises, and diode D4 is cut off. 
When the signal rises to a value equal to that 
across C2, the output of the comparator A4 
falls to ground. As the signal continues to 
rise towards the white level, D3 conducts 
and the voltage across C2 follows. This time 
it is one diode drop less positive than the 
signal. Unity gain buffer stage A3 and trans- 
istors Q2, Q3 provide a low impedance drive 
to the decision circuit to ensure that the 
charging and discharging of capacitor C2 
does not distort the signal at high reading 
speeds. The sequence of operation of the cir- 
cuit is illustrated in figure 2. Notice that the 
digital output of this circuit follows the 
usual convention of a high level for black, 
and a low level for white. If this is not con- 
venient, the two inputs of comparator А4 
may be interchanged. 

While this signal processor was designed 
primarily for the situation in which the 
effective aperture of the photodetector is no 
wider than the narrow data bars, it will per- 
form creditably when the data is narrow by 
comparison with the detector. In this case, 
illustrated in figure 3, some timing error is 
theoretically introduced. Fortunately, this 
error is quite systematic; the first narrow bar 
following a wide bar is widened by 2096 to 
3096 of its width, and the first wide bar fol- 
lowing a narrow bar is reduced in width, by 
1096 to 2096. Some software complication is 
required to accommodate this. Note, how- 
ever, that these comments do not apply to 
the case where the aperture of the photo- 
detector is no wider than the narrow data 
bars; in this case the digital output from the 
processor is an accurate replica of the data 
bars. 

The construction layout required for this 
circuit is not critical; just ensure that the low 
potential ends of C1 and C3 are connected 
closely together, along with that of the 
power supply decoupling capacitor C6. 


Circle 317 on inquiry card. 


16K RAM 


Fully Assembled, Tested, 
Burned-in 


Fully Static 
Using the TMS 4044 


250 nsec. chips—$425 


($375 intro. price ends May 15) 


2-80А 4 Mhz. Fast — This fully assembled and tested 
16K board was designed to operate without wait states 
in a 4 Mhz. Z-80A system allowing over-generous time 
for CPU board buffers. It “loafs along" in slower 8080 
and 8085 systems. 


450 nsec. chips—$375 


($325 intro. price ends May 15) 


For 2 Mhz. Systems — Same circuit as above but 
priced lower because of less expensive memory chips. 
It is fully assembled, burned-in, tested, guaranteed, and 
yet priced lower than many kits. 


Fully Static is Best— Both boards use the state-of-the- 
art Texas Instruments TMS 4044 which requires no 
complicated and critical clocks or refresh. The fully 
static memory chip allows a straight-forward, “clean” 
design for the board ensuring DMA compatibility. It uses 
a single 8 volt power supply at 1.7 amps nominal. 


Fully S-100 Bus Compatible — Each 4K addressa- 
ble to any 4K slot and separately protected by DIP 
switches. Jumpers to customize board to any known 
5-100 system. 


Commercial Quality Components — First quality 
factory parts, fully socketed, buffered, board masked on 
both sides, silk-screened, gold contacts, bus bars for 
lower noise. 


Guaranteed — Parts and labor guaranteed for one 
full year. You may return undamaged board within ten 
days of receipt for full refund. 


Check your local computer store first 


Factory Orders — You may phone for MC, VISA. 
Cashier's check, М.О. speed shipment for mail orders. 
Personal check OK. Shipped prepaid with cross country 
orders sent by air. Shipping — Stock to 72 hours normal. 
We will confirm order and give expected shipping date 
for delays beyond this. Washington residents add 5.496 
tax. Spec. sheet, schematic, warranty statement sent 
upon request. 


Seattle Computer Products, Inc. 


16611 111th S.E., Renton, Washington 98055 
(206) 255-0750 
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A Bit оғ the BASIC 


———Computer Resource Book—Algebra by 
Thomas A Dwyer and Margot Critchfield is 
an exciting new way to learn about algebra 
and the interesting things you can do with it 
using a computer. The book uses the BASIC 
language, and flowcharts are used through- 
out to show the structure of programs. 
There are 60 applications programs inclu- 
ding straight line graphs, polynomial equa- 
tions, a space probe navigator, temperature 
profiles, computer generated animation, the 
ultramatic root finder, random number 
generation and many more. Although it 
is particularly suitable for students, just 
about everyone will find some intriguing 
and easy to use applications in this enter- 
taining book. $5.20. 


——-Introduction to Computer Program- 
ming by Rudd А Crawford Jr and David Н 
Copp. Here is an excellent way to learn 
about the general aspects of computer pro- 
gramming. Introduction to Computer Pro- 
gramming makes use of a hypothetical com- 
puter model and set of assembly language 
instructions designed to help the beginner 
see what goes on in computer programs. 
The emphasis throughout is on general 
principles; such concepts as loops, decisions, 
flowcharts and IO routines are covered in 
detail. The book also provides many ex- 
ample problems and prompts the reader by 
posing several quiz questions. Anyone who 
masters its contents will have a solid foun- 
dation for the study of practical assembly 
and high level languages. It is especially 
recommended for students, but just about 
everyone new to the subject should profit 
from it. $4.80. 


---Ваяс BASIC by James S Coan. If 
you're not already familiar with BASIC, 
James Coan's Basic BASIC is one of the 
best ways to learn about this popular 
computer language. BASIC (which stands 
for Beginner's All-purpose Symbolic Instruc- 
tion Code) is easy to learn and easy to apply 
to many problems. Basic BASIC gives you 
step-by-step instructions for using a ter- 
minal, writing programs, using loops and 
lists, solving mathematical problems, under- 
standing matrices and more. The book con- 
tains a wealth of illustrations and example 
programs, and is suitable for beginners at 
many different levels. It makes a fine refer- 
ence for the experienced programmer, too. 


$8.95. 
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——-—Advanced BASIC by James S Coan. 
Advanced BASIC is the companion volume 
to James Coan's Basic BASIC. In this book 
you'll learn about some of the more ad- 
vanced techniques for programming in 
BASIC, including string manipulation, the 
use of files, plotting on a terminal, simula- 
tion and games, advanced mathematical 
applications and more. Many useful algor- 
ithms are covered, including some clever 
sorting techniques designed to reduce 
program execution time. As with Basic 
BASIC, there are many illustrative example 
programs included. BASIC doesn't have to 
be basic with Advanced BASIC! $7.95. 


———A Guided Tour of Computer Pro- 
gramming in BASIC by Thomas A Dwyer 
and Michael S Kaufman. Colorful graphics 
abound in this lively introduction to the 
BASIC language. The authors have tried 
to present a rigorous, yet entertaining 
approach to the subject. Written for the 
novice, A Guided Tour begins with a 
section on how to recognize a computer, 
followed by some tips on working at a 
terminal. By the end of the book readers 
are writing their own programs and solving 
elementary problems in finance and busi- 
ness, The emphasis throughout is on lear- 
ning by doing. Anyone interested in com- 
puter programming should benefit from 
A Guided Tour of Computer Programming 
in BASIC. $5.20. 


———Some Common BASIC Programs by 
Lon Poole and Mary Borchers, published by 
Adam Osborne and Associates. At last, a 
single source for all those hard to find 
mathematics programs! Some Common 
BASIC Programs combines a diversity of 
practical algorithms in one book: matrix 
multiplication, regression analysis, principal 
on a loan, integration by Simpson's rule, 
roots of equations, operations on two vec- 
tors, chi-square test, check writer, geometric 
mean and variation, coordinate conversion 
and a function plotting algorithm. These 
are just some of the many programs in- 
cluded. For only $7.50 you can buy the 
kind of programs previously available only 
as part of software math package systems 
for large scale computers. All the programs 
are written in a restricted BASIC suitable 
for most microcomputer BASIC packages, 
and have been tested and debugged by the 
authors. $7.50. 
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Circuit Cellar 


Tune In and Turn On, Part 2 


Steve Ciarcia 
POB 582 
Glastonbury CT 06033 


Last month (page 114) | outlined the 
transmitter section of a wireless AC remote 
control system that can be easily attached to 
any computer with an 8 bit parallel output 
port. As previously stated, it will allow re- 
mote on and off control of up to ten AC 
powered devices. This month | cover the 
design of a typical receiver section. 

Figure 1 shows the schematic of a single 
channel receiver station and photos 1 and 2 
illustrate a typical layout of a constructed 
receiver. (A photo of the completed receiver 
is shown in last month's article.) The re- 
ceiver consists of three basic sections: input 
filter and power supply, on and off tone 
detectors, and output latch. Except for 
minor component value differences neces- 
sary to change the channel frequencies, all 
receivers will have the same configuration. 


Input Filter and Power Supply 


Each receiver, designated as a single 
channel, receives two transmitted Тге- 
quencies from the computer. One is used to 
turn the AC device on and the other to turn 
it off. These two tones must be close enough 
to be passed through the same filter section 
but not close enough to interfere with each 
other. For this reason, a channel bandwidth 
has been designated to be 8 kHz, and no two 
tones are closer than 4 kHz. 

The function of the input filter is to 
reject the 60 Hz line frequency and all other 
frequencies except the 8 kHz band of a 
specific channel. While this may appear true 
in theory, it is not quite the result. Instead, 
the amplitudes of various frequencies will be 
affected as they pass through the filter. 


An AC Wireless Remote Control System 


Photo 1: The finished prototype receiver board. 


Photo 2: Internal view of finished prototype receiver chassis. 
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60 Hz will be virtually nonexistent, and if 
the passband is from 35 kHz to 43 kHz, 
that frequency range should be the highest 
amplitude. This amplitude variation across 
the spectrum can be facilitated somewhat 
by the addition of a tuned inductance and 
capacitance (LC) circuit, called a bandpass 
circuit. The center frequency of the LC 
circuit should be set for the center of the 
particular passband desired. Їл the case of 
35 to 43 kHz, the inductor and capacitor 
are chosen to produce a resonance at 39 
kHz: the result is a passive filter. Asthe RC 
section passes frequencies close to 39 kHz, 
the LC combination starts to resonate 
(which increases the overall amplitude seen 
at the base of Qi). In practice, a low Q 
slug-tuned 1 to 10 millihenry сой salvaged 
from an old TV set will work well. By using 
this LC circuit, the fundamental frequency 
of the transmitted waveform is sufficiently 
high in level to be differentiated from the 
second and third harmonics also present. A 
sensitivity adjustment on the base of tran- 
sistor Q1 aids in the detection process by 
allowing only signals of sufficient amplitude 
through the next amplifier filter section of 
Q1. 

The use of an LC filter does require 
some component value changes to cover 
the 30 kHz to 110 kHz range of the trans- 
mitter. Figure 2 is the schematic of the LC 
combination in question and includes the 
formulas required to make this calculation. 
Again, calculations are only part of the 
answer and are acceptable only in 2 or 3 
channel applications. For optimum tuning, 
the component values should be chosen 
according to the equation. Then using an 
oscilloscope, measure the voltage across the 
LC circuit and slowly adjust the slug-tuned 
coil to peak at the desired frequency. A 
voltmeter on the AC setting will not respond 
sufficiently; only an oscilloscope with 
high impedance inputs should be used. 

The power supply section is a standard 
rectifier and 3 terminal regulator supply. 
The circuit requires less than 100 mA and 
values are not critical. The LM309 voltage 
regulator is the plastic TO-5 packaged 
version of the standard LM309K, which is 
a TO-3 metal can. Either can be used and no 
heat sink is required. 


Table 1: Power wiring table for figure 1. 


ІС Type 15V Gnd 
ІСІ NE567 4 7 
ІС? МЕ567 4 7 
ІСЗ 7437 14 7 
IC4 LM309 3 2 


2102 
22 2 fo = On LC 


ADJUSTABLE fg 7 center frequency 
SLUG TUNED L = Henries 


сон 
С = farads 


L 
| TO 10 mH | | [e 2r = 6.28 
Example: 
fa 35 kHz 
f | о 
9"1:0-014Е 


then 
LLL ——— L=2mH 


Figure 2: Calculation of inductor and capacitor values for the tuned bandpass 
filter used in the receiver's input section. 


Tone Detectors 


The heart of the receiver is in the two 
tone detectors, ІСІ and ІС2. Each is tuned 
to a specific frequency or tone within its 
respective channel bandwidth. For the 
channel 1 frequencies | have chosen (35 kHz 
to 43 kHz), ІСІ would be set for approxi- 
mately 35 kHz and IC2 would be set 4 kHz 
higher at 39 kHz. ІСІ is considered the set 
frequency receiver and 1С2 is the reset 
receiver. LEDs are attached to their outputs 
to facilitate tuning. These lights will light 
only when the correct frequency is present 
at the respective pin 3. 

As with the input filter, these are tuned 
circuits and they require component value 
changes for the different channels. Figure 3 
shows an individual receiver and outlines 
the equations used to select components. 
The values | have chosen are standard and 
could be set closer with the addition of trim 
pots, etc. In practice, this won't be necessary 
unless all ten channels are to be constructed. 


Output Latch 


The outputs of the set and reset tone 
detectors go to the set and reset flip flop 
made from two NAND gates (ІСЗа and 
IC3b). If either the set pushbutton is 
pushed or ІСІ receives the proper signal, the 
flip flop goes into the set state and the 
output device is activated. It will stay in the 
"on" condition until either the reset push- 
button is pushed or a reset signal is received 
through ІС2. 


Notes for Figure 1. 


The solid state relay noted in the schematic can be either a Sigma 226 НЕ1-5А1 as 
shown in photo 1 or the homebuilt unit of photo 3 and figure 4. Minimum current rating 
should be 6 A. 


1. All resistors 1/4 W carbon 5% unless otherwise noted. 

2. All capacitors are 100 V ceramic unless otherwise noted. 

3. The values of L and C in the tuned filter are computed for the particular center fre- 
quency chosen (see figure 2). In general L should be an adjustable slug tuned in a 
range of 1 to 10 mH. C will range from .001 to .01. 

4. If this receiver is used on AC lines which also power many inductive devices such as 
motors and pumps, voltage surge protection may be required on the input. 

5. A 7400 can be substituted for the 7437 if the set and reset LEDs are eliminated. 
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Figure 3: Selection of 
components for the tone 


decoder. 
О!рЕ 
INPUT г>--) 
*POLYSTYRENE 
100 мау 1978 © BYTE Publications Inc 


%5У *5V 


RLOAD 


NE567 
ТОМЕ 
DECODER 


C3 
OUTPUT 
FILTER 


Ca 
LOW PASS 
FILTER 


Although the 7437 is quite capable of 
driving a silicon controlled rectifier (SCR) 
directly, turning on a triac is a bit more 
involved. When the parts necessary to per- 
form this function cost more than а 
commercial solid state switch, it’s time to go 
commercial. There are experimenters who 
will want to use SCRs because they have 
them, though. 

Figure 4 is a schematic of an alternate 
1000 W solid state relay; photo 3 is the 
prototype | constructed as an example. It is 
important to note that, while both the SCR 
and homebrew device in figure 4 are opto- 
isolated devices, the AC remote receiver 
itself is not isolated, and care must be taken 
when probing into a plugged-in unit. In this 
case, the only advantage of the opto-isolator 
is that it provides the required current to 
drive the SCR or triac; a 7437 by itself may 
not. SCR gate currents have a wide variation 
(1 to 100 mA for various SCRs all rated for 
8 A) and a 7437 does not have unlimited 
drive capability. For some less current 
consuming applications, a standard 7400 
can be used instead of a 7437. 


System Checkout 


There are two ways to calibrate this 
system: trial and error (good for one or two 
channels only); or with the proper test 
equipment (necessary for three or more 
channels). | prefer the latter and will discuss 
that technique. 

The first thing to do after building the 
transmitter is to determine what frequencies 
are being transmitted. Using the program in 
listing 1 and a frequency counter attached to 
pin 6 of IC3 on the transmitter board will 
aid calibration. The frequency output of the 
transmitter described last month will have 
256 possible values but not all are required 
at this time. А program could be written to 
scan slowly across all frequencies and stop 
when the receiver picks it up. This method 
involves trial and error. | prefer to tune the 


QUT PUT 


Example: 
for Ry = 3.3 капа C4 =.01 


fo = 33.3 kHz 

with C5 = .047 pF 
Bandwidth = 1600 Hz 
C3 =.1 gF 


1. Select Ry and R2 
1.1 
f= ят 
fg = detection frequency (Hz) 
Ry = ohms (1 k < R4 < 20 k) 
Сі = farads 


2. Select bandwidth of less than 2 kHz for each 
frequency. For input amplitude 2 200 mV 


BW = fo Co 
fg = detection frequency (Hz) 
Co = uF 
BW = bandwidth {Hz} 
and: 


3. Сз = 2 C9 minimum 


transmitter to a known frequency, then tune 
in the receiver. 

Once the transmitter is set up, the next 
project is the receiver. For reasons 11 
describe later, it is best to plug the trans- 
mitter and receiver into the same wall socket 
initially (use an extension cord if necessary). 
Using the previous program, set the trans- 
mitter to continually transmit one tone in 
the center of a channel, such as for channel 
1 (39 kHz). Choose component values from 
figure 3 (figure 1 is configured for channel 
1) and adjust the coil slug until the 
maximum voltage appears across the LC 
circuit in the filter section. Reset the fre- 
quency transmission for the set frequency 
(35 kHz) and adjust the sensitivity pot until 
the LED at pin 8 of IC1 comes on. Failure 
of the LED to light indicates any of the 
following: 


1. Insufficient transmission amplitude: 
check transmitter output. 

2. Wrong frequency transmitted or wrong 
components chosen for the receiver: 
check program action and recheck 
calculations. 

3. Sensitivity pot misadjusted: attach 
scape to collector of Q1 and note that 
sensitivity pot turns signal on or off. 

4, Bad tone decoders. 


Once this phase is completed, set the 
transmitter frequency to the reset frequency 
(43 kHz) by entering the appropriate num- 
ber when running the program of listing 1. 
Then check to see that the LED on IC2 
lights. The sensitivity pot may require 
adjustment. The key is to find a setting that 
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Figure 4: 10 A solid state relay suitable for use in a TTL to 115 VAC application. 


works for both set and reset frequencies 
simultaneously. This same procedure 


repeated for any other channel. 


Using the System in the Home 


The transmitter is plugged into any 110 
VAC outlet in the vicinity of the computer. 


Photo 3: Homemade solid state relay (see figure 4). 


100 
110 
120 
130 
140 
150 


Listing 1: А simple BASIC program to aid the user іп calibrating the trans- 
mitter. А frequency counter is attached to pin 6 of IC3 in the transmitter in 
order to check the actual output frequency versus a typed in value. 


102 


PRINT "WHAT IS THE OUTPUT PORT NUMBER OF THE TRANSMITTER" 


INPUT N :REM N IS IN DECIMAL 
PRINT "OUTPUT UPDATE VALUE" 


INPUT X 


OUTPUT N, X :REM X is sent to the transmitter DAC 


GOTO 120 
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Depending on the home, it may or may not 
transmit to all outlets in the house. Most 
homes have 220 V service which consists of 
two independent 110 VAC lines. A fre- 
quency transmitted into one line may not 
pass over into the other line with sufficient 
power to be detected at all receiver loca- 
tions. It may be necessary to take one of the 
receivers and plug it into a number of 
different outlets to determine which are 
on the correct circuit. This potential pro- 
blem is not unique with this particular 
design and is a factor to be considered in all 
carrier current designs. In most cases, if 
there are sufficient 220 VAC loads in use, 
such as heaters and stoves, etc, the carrier 
frequency will pass easily through the loads 
from one line to the other and the whole 
house will be covered. 

The most obvious application of such a 
computer control system is a home lighting 
system used in conjunction with a burglar 
alarm. The major problem with conven- 
tional timer activated light controllers 
is that their consistently repeated on and 
off periods are an immediate tip-off that 
no one is home. With this system and 
either a real time, time of day clock, or 
timing loop functioning as a clock, the on 
and off periods of a number of lights can 
be altered dynamically. The program which 
accomplishes this function can be imple- 
mented as easily in BASIC as any of the 
test programs used to check out the AC 
remote controller described in this article. 

| hope that you have enjoyed this latest 
project and the humorous as well as utili- 
tarian applications of such a system. PII 
try to bring you similar projects in the 
future. If you have questions or comments 
please feel free to write me and enclose a 
stamped, self-addressed envelope. 

Next month: digitized speech. m 
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Photo 1: The multiplier 
installed in [O slot 7 of 
the SwIPC 6800 pro- 
cessor system. The multi- 
plier was constructed on a 
perforated board base, and 
is seen here between a 
parallel interface board 
and the power supply 
transformer. The heat sink 
for the multiplier’s on 
board regulator tends to 
dominate the board, and 
the multiplier integrated 
circuit itself is the white 
40 pin package partially 
hidden by a cable. 


How to Multiply in a Wet Climate 


Jack Bryant 

Mathematics Dept 

Texas A&M University 
College Station TX 77843 


Manot Swasdee 

E E Dept 

Texas A&M University 
College Station TX 77843 
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Part 2: Design Details 


In last month's article, we discussed 
microprocessor arithmetic and how ап 8 
by 8 bit two's complement multiplier 
could do it faster. Specific examples, in 
Motorola М6800 assembly language, 
showed how multiple precision arith- 
metic and quick matrix addressing could 
use hardware multiplication. We gave a 
logical block diagram of a circuit which 
would make the product (formed by a 
multiplier array) much easier to use. 
This month's article contains details 
needed to construct and fully test a hard- 
ware multiplier for the SwTPC 6800 
system using the TRW МРҮ-8А/ and 
eleven SSI and MSI TTL chips. 


This month we give detailed construction 
information on how to build a wire wrap 
version of the hardware multiplier for the 
SwTPC 6800 system. Photo 1 shows the 
multiplier installed in port 7 of the 6800, 
which is the object of this effort. We used 
port 7 because the wire wrap pins would be 
easily accessible there and would not inter- 
fere with other IO interfaces. We begin with 
some details about the SwTPC mother 
board address decoding. 

Addresses in the 6800 are 16 bits, num- 
bered from most significant to least signi- 
ficant bit as A15, A14 ... АТ AO. Decod- 
ing circuitry on the mother board traps any 
address starting with binary 100 (ie: with 
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Carriage returns as well as word 
hyphenation is not required since Lines 
of text are formatted automatically. 


As text is typed in and the end of a 
screen line is reached, a partially 
completed word is shifted to the 
beginning of the following Line. 
Whenever text is inserted or deleted, 
existing text is pushed down or pulled 
up 1п a wrap around fashion. Everything 
appears on the video display screen as 
1% occurs which eliminates апу 
guesswork. Text may be reviewed at will 
by variable speed scrolling both in the 
forward and reverse directions. By using 
the search or the search and replace 
function, any string of characters may 
be Located and/or replaced with any 
other string of characters as desired. 


When text 15 printed, The Electric Pencil II automatically inserts carriage 
returns where they are needed. Numerous combinations of Line Length, page length, 
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versions. Right justification gives right-hand margins that are even. Pages may be 
numbered as well as titled. This entire page (excepting the large titles and logo) 
was printed by the Diablo version of The Electric Pencil II in one pass. 


Now on CP/M 


You've probably seen 
The Electric Pencil in 
action by now. It's the 
most powerful 8080/280 
character oriented word 
processor on the market 
today. Michael Shrayer is 
now proud to present the 
new Electric Pencil II. 


NEW FEATURES: ххх CP/M Compatible xxx Disk 
Operating System Supports Two Disk Drives ***x Simple 
File Management ххх Quick and Easy Disk Storage and 
Retrieval *** Dynamic Print Formatting *** Multicolumn 
Printing *** Print Value Chaining *** Page-at-a-time 
Scrolling *** New Bidirectional Multispeed Scrolling 
Controls *** New Subsystem with Print Value Scoreboard 
*** Automatic Word and Record Number Tally **x Cassette 
Backup Capability *** Full Margin Control xxx 
End-of-Page Control *** Non-Printing Text Commenting 
*** Line and Paragraph Indentation **x 
Centering, Underlining and BOLD FACE 


$225. 
$275. 


The Electric Pencil II is now available on CP/M. Standard printer versions 
Diablo printer versions 


System Hardware MUST include: 


8080 or Z-80 Based Microcomputer 
Printer (Diablo Hy-Term, TTY, etc.) 
Video Display (VDM-1, VTI or 500 
CP/M Supported Disk System or... 
North Star Mini-Floppy Disk or... 
Cassette Interface (Tarbell or SOL) 


MICHAEL SHRAYER SOFTWARE 
3901 Los Feliz Boulevard 
Los Angeles, CA 90027 

(213) 665-7756 


The Electric Pencil I is still available for non CP/M users as follows: 


Versions Printer Video Interface/Mass Storage Price 
SS,SV,SP TTY or similar SOL/Cuter,VDM-1/TarbelL,VTI/Tarbell $100. 
SSN, SVN, SPN TTY or similar SOL/NStar,VDM-1/NStar,VTI/NStar $125. 
DS, DV, DP Diablo Hy-Term SOL/Cuter,VDM-1/Tarbetl,VTI/Tarbell $150. 
DSN, DVN, DPN Diablo Hy-Term SOL/NStar,VDM-1/NStar ,VTI/NStar $175. 


Demand a demo from your dealer! 


Circle 319 on inquiry card. 


BYTE May 1978 


J] Ijouod 91139909 943 


105 


Table 1: Port 7 addresses 
and significance. Note that 
writing to the first three 
addresses is used to con- 
trol the | multiplication: 
address 801Е receives а 
control code, 801С re- 
ceives the X operand, and 
address 8010) receives the 
Y operand and simultan- 
eously forms the product 
and clocks it into the 
out put register P. 
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What Happens When the 
Computer Writes into 
this Location 


Hexadecimal 
Address 


Clock the multiplicand into 
MPY-8AJ register X. 


Clock the multiplier into 
MPY-8AJ register Y and 
strobe the product into 
product register P. 


Unshifted Product 


Set control code 
жж *SFR 
F = strip sign X 


S = strip sign Y 
R = set ROUND 
* = “don't care" 


Not used 


Right Shifted 
Product with OV 


What Happens When the 
Computer Reads Data from 
this Location 


For the last strobed product, read 
the left justified high order part 
of the products: PS, P1,..., P7. 


For thelast strobed product, read 
the left justified low order part of 
the product, with zero for the 
least significant bit: P8, P9,..., 
P14, 0. 


For thelast strobed product, read 
the overflow bit OV, then right 
justified and shifted product bits: 
OV, PS, .. . PG. 


For the last strobed product, read 
the right justified and shifted 
product bits: P7, . .., P14. 


Note: Using terminology of the MYP-8AJ and the previous article of this series, bits 
of the multiplication data are numbered О to 15, most significant to least significant. 


Program Sequence: 
Set up control code (BOTE). 
Store X multiplicand (801С). 
Store Y multiplicand (8010). 
Read and use shifted (801E or 801F) 


or unshifted (801C or 801D) product bytes. 


А15-1, А14-0, and А13-0, hexadecimal 
addresses 8XXX ог 9XXX where X means 
"don't care." The last six bits (A5, A4, A3, 
А2, А1, and А0) are examined to decode 
ports. For the first eight slots (one full 
mother board), A5-0, and bits A4, A3, 
апа А? are decoded with а 7415138 3 to 
8 line decoder. This signal is port bus pin 1: 
[О select. Remaining bits Al and AO are 
buffered and become port bus signal RS1 
and RSO, used by hardware plugged in a 
slot to select which of the four bytes is 
being addressed. (Actually, we earlier used 
the term "port" rather loosely to mean [O 
slot. We now wish to be more precise and 
recognize that each IO slot contains four 
ports.) 

Although the Ю slot is only four bytes 
wide, the bytes which are read need not be 
logically the same as (or even related to) the 
bytes which are written to the same address. 
(Compare this with a memory where we 
would hope they are the same!) Port bus 
signal RW tells hardware іп an IO slot what 
to expect. To use our hardware multiplier, 
we write (from the processor) into three 
bytes, and read from four bytes of IO slot 
#7. This is summarized in table 1. 

In table 1, the MPY-8A] registers X, Y 
and P are mentioned (along with ROUND). 
Figure 1 is a pinout drawing of the TRW 
product (reproduced from the specifications 
sheets, courtesy of TRW Electronics Sys- 


Figure 1: Physical layout and pinout dia- 
gram for the MPY-SA] multiplier part, re- 
produced from the specifications sheets, 
courtesy of TRW Electronic Systems Di- 
vision, One Space Park, Redondo Beach 
CA 90276. Note that bits are numbered 
from 1 (most significant) to n (least signi- 
ficant), a convention which differs from 
conventional microprocessor usage in which 
bit 0 is always the least significant. The text 
and figures of these articles reflect the in- 
verse ordering of the bit numbers on the 
multiplier side of the interface. 


NO. 1 LEAD 
IDENTIFIER 
РА 5 РА 4 
РА 6 РА 3 
PRI PR2 
CLOCK P PR 1 
TRIM PR SIGN (MSP) 
TRIL Y SIGN 
(LSP! PR SIGN Yi 
PRB Yo 
PRO GROUND 
PR 10 Ya 
PR 11 vcc 
PR 12 Ya 
PR 13 Үд 
РН 14 Ys 
хь ROUND 
Xs CLOCK Y 
х, CLOCK х 
X3 X SIGN 
х, х, 


STANDA 


FUNCTION: 


HARDWARE REQUIRED: 


OPTIONAL HARDWARE: 


SOFTWARE REQUIRED: 


MEMORY UTILIZED: 


MNEMONICS UTILIZED: 


PSEUDO-OPERATORS: 


PROGRAM OPERATION: 


SOURCE FORMAT: 


DOCUMENTATION: 


SPECIAL FEATURES: 


OPTIONS: 


Circle 310 on inquiry сага. 


21380” 


RD ASSEMBL ER 


Assembles programs written in symbolic language for an 8080 CPU on an 8080 based 
system. 


8080 computer with minimum of 4K memory (of which at least 1K should be RAM); 
a source listing input device; an object code output device. 


A system console device such as a keyboard/CRT or keyboard/printer will allow 
convenient control of the program using executive commands; additional memory 
beyond 4K will allow expanded symbol table length, or capability to assemble directly 
into memory. 


User provided 1/О driver routines for whatever I/O devices will be utilized. Each 1/О 
device is linked to the program by a single vector for ease in adapting the program 
to individual systems. 


The assembled listing provided in the manual resides in pages 01 through OA (hexa- 
decimal — 001 through 012 octal). Pages 00, part of ОА, all of OB and OC (hexa- 
decimal — 000, part of 012, 013 and 014 octal) are left available for user provided 
1/0 routines. Pages OD (hexadecimal — 015 octal) on up used for symbol table storage 
(or as direct assembly areas in systems with sufficient memory). 


This program is written in, and accepts for assembly purposes, standard industry 
accepted mnemonics for the 8080 CPU (such as MOV A,B; INX H: CALL; etc.) 
[Note: SCELBI is discontinuing its use of special 8008 compatible mnemonics which 
have characterized its 8080 programs in the past.] 


Accepts the ORG (originate), END (stop assembly), SET (define a name), DB (data 
byte), DS (data string) and DW (data word or double byte) pseudo-operators. 


The program processes a source listing in two passes to produce assembled object 
code. An optional third pass allows an assembled listing to be obtained. Listings 
may be obtained in hexadecimal or octal format. The program will also display the 
contents of the symbol table at the operators request. The program can process 
source listings as single or multiple files. Program operation may be controlled from 
a console device using executive commands or through computer panel switches by 
jumping to appropriate locations within the program. 


Convenient, easy to use, variable length fields permitted. Labels may be 1 to 6 charac- 
ters in length, accepts both hexadecimal and octal numbers with or without leading 
zeros, has "literal" capability (can accept ASCII characters directly as data), allows 
use of letters of numbers as CPU register operands. 


Thorough — in the SCELBI tradition! The program manual describes the operation of 
the assembler, presents detailed discussions of all major routines, and contains two 
completely assembled listings (one provided in hexadecimal and one in octal notation). 
Of course it includes operating instructions and even provides a routine that may be 
used for loading programs produced by the assembler! 


Because the program has been carefully organized and written with all memory refe- 
rences assigned labels, it may be readily reassembled to reside in any general area 
in memory. It may even be reassembled to reside in ROM provided that some RAM 
area is available for scratch pad and symbol! table use! 


A punched paper tape of the object code for this assembler (as described in the docu- 
mentation) is available. The object code tape is provided in the widely accepted “һеха- 
decimal format." Also, the complete, commented source listing of the program as 
presented in the documentation is available in straight ASCII format on punched paper 
tape. Fan-fold paper tapes are provided for ease in handling. Additionally, opaque 
paper tape is supplied to facilitate the use of low cost optical paper tape readers now 
in widespread use. NOTE: Paper tapes are sold only as optional supplements to the 
documentation. 


ЖӨӨ) Scelbi's 8080 Standard 
= га Assembler: і 
оп punched paper tape, Specify 3% ер ете oi жор 


ОРТ: 510.00. Optional 


com isti 
mented source listing on Punched paper tape, Specify 


V SCELE 
BOBOSA-SPT: $39, ї «ом 
OPTIONAL PAPER TAPE NOW AVAILABLE! is CONSULTING ING 


Post Office Box 13 
с ЗРР 
Milford, CT 06406 MS d 
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POWER WIRING TABLE 


ІС +5 М 
Number Type Pin 


[mus [34 _| 
шин 
NIMM 


ШЕНГЕН БЕЛГІСІН [в [в | 
o БЕЛІН ЕГЕН БЕГЕН 
[ w  [7«sss | 36 | $ ] 
> pass [36 | 9 | 
[ow [юв [= [> 


tems Division), the basic component of our 
multiplier. Labelling bits as TRW does, from 
1 (most significant) to 14 (least significant), 
wecan write: 


Х = =x tX 27! %...%ху 277 


Y = -у, УУ, 27l +... y42 7i then 


P 


X*Y=—p. +p, 2-14... 
*pq42. 14+ ROUND - 278, 


Signals CLOCK X and CLOCK Y move X 
and Y from the data bus to the multiplier 
array input registers. In our application, we 
treat sign bits x, and у; differently: these 
are data bus signals ANDed with a control 
code bit which is stored in a flip flop and 
used to control stripping of signs. 

The MPY-8A] pinout suggests an inten- 
tion of the designers to use the upper and 
lower parts of the product independently. 
In fact pin 5, called TRIM, enables the three 
State output buffer for the most significant 
part of the product (p, рт... ру), and pin 
6 labelled TRIL enables the least significant 
Ps Pg ... руд. However, we are treating 
the product here as a single 15 bit entity 
(which we optionally return shifted left 
or right), and do not require the TRIL and 
TRIM signals since external logic is em- 
ployed in the circuit. 

In our design the CLOCK P signed is 
generated 1/2 clock cycle after the storing 
in (writing to) the Y register at hexadecimal 
address 801D. We could have used some 
other signal to clock the product into out- 


*8 V LM 309 K 
UNREG 


` GND 


POWER SUPPLY WIRING 


Figure 2: The complete МРҮ-8АЈ multiplier 
interface. The SwTPC (SS-50) and Motorola 
symbolic designations of processor signals 
are shown at the left side of the diagram. 
RSO and RS! are signals derived from the 
low order address bits АО and Al from the 
processor. ІО select is a signal from the 
SwTPC processor that indicates a reference 
to a range of four addresses; for slot 7 of the 
backplane these addresses are SOIC and 
601 F. 


put registers, but this would usually take 
another instruction. Usage of the multiplier 
can be summarized as follows: 


1. Set condition (which is set to 0 by 
RESET). 

2. Store multiplicand X. 

3. Store multiplier Y. 

4. Read product as needed. 


The third and fourth steps may be repeated 
(for as many distinct multipliers as are 
needed) without storing another X. How- 
ever, the condition code which prevailed 
when the last X was stored determines 
whether the sign of X is stripped. The 
product remains unchanged until another 
multiplier is stored in hexadecimal 8010. 
(The reason for stripping signs was explained 
last month.) 

One product of signed 8 bit numbers 
treated as fractions seems "wrong": —1 x —1 
= —]. Recall that —1 is equal to the binary 
value 1000 0000; there is simply no repre- 
sentation of *1 as a signal binary fraction. 
(Thinking of the same binary numbers as 
integers with the binary point to the right 
leads to a different interpretation: there is 
no 15 bit two's complement representation 
of decimal 16,384 - 214, That is, the pro- 
duct of —128 times —128 exceeds the 
capacity of 14 bits.) Actually, the product 
is correct “modulo 2." In any case, it 
represents an overflow condition which 
needs to be flagged if possible, mainly be- 
cause it is so hard to detect with software. 
Luckily, with this design we have a spare bit 
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Photo 2a: Component side 
of the multiplier board. 
Тһе circuit is entirely 
socketed with wire wrap 
sockets. The Molex con- 
nectors are mounted on 
the component side, with 
every other pin connection 
made by running wire 
wrap to solder termina- 
tions on the component 
side. The overlay shows 
logical identifications of 
components from figure 2. 
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Hee Rm 


in a good place. The first bit of hexadecimal 
location 801D (which is usually O). We turn 
this bit on when the product of two negative 
numbers turns out to be negative. 


How to Build the Multiplier 


Figure 2 is a circuit diagram of the 
hardware multiplier. The prototype dis- 
cussed here was built in a few hours using 
the nifty OK Machine & Tool Corporation 
WSU-30 hand wire wrap tool ($5.95 from 
James Electronics and others). 

Wire wrap DIP sockets are inserted into 


Figure 3: Size and spacing of Molex con- 
nector slots relative to lower board edge. 


0.54 Шы: 0.08 7312 


EDGE OF BOARD 


Note: The MPY-8AJ is available in single unit 
quantities from TRW, One Space Park, Re- 


dondo Beach CA 90278. The authors have a 
few on hand for $100 postpaid. 
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prepunched .1 inch grid Vectorboard. The 
layout of the integrated circuits is shown by 
the overlay on photo 2a. Molex sockets are 
used to plug into SwTPC IO ports; three 10 
pin connectors are needed. Since Molex 
connectors are not spaced on the .1 inch grid 
of the Vectorboard, slots must be cut in 
the Vectorboard to accommodate and hold 
the connectors. Figure 3 shows the dimen- 
sions of the slots and their placement on the 
Vectorboard. Such slots can be made most 
easily with a Dremel tool equipped with the 
tiny router type tip. The width of the slots 
is important: if the slots are too wide, i 
will be hard to get a solid mounting. 

After al slots are cut, insert the con- 
nectors with the plastic hooks catching the 
edge of the Vectorboard. Gently push the 
solder tabs into the slots, pushing the 
connector against the Vectorboard while 
bending the extended solder tab toward 
the edge of the board (see photo 2b). Wires 
may now be soldered to solder tabs and 
brought to the proper wire wrap socket. We 
got a good mounting with every other pin 
straightened out (so that only half as many 
slots need be cut). 

No unexpected surprises accompany wire 
wrapping the circuit, although the WSU-30 
requires a little practice before good tight 
wraps are obtained. 
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Photo 2b: The wiring 
side of the wire wrap 
prototype of the high 
speed multiplier. The 
Molex pins are bent over 
for mechanical support. 
All connections are wire 
wrapped with the excep- 
tion of capacitors in the 
power supply and termina- 
tions to the Molex con- 
nector. 
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The Digital Cassette Storage System 
with AUDIO CAPABILITY 


cit Compatible with all S-100 bus microcomputer systems, alpha-1 

is the ideal storage system for use in any application. Your alpha-1 may be 
configured to utilize from one to four drives to provide limitless capabilities. 
Alpha-1 is a highly economical approach to mass storage for your home computer, 
your business system, or the classroom. 


SEPARATE AUDIO RECORDING SOFTWARE SYSTEM INCLUDES 

This feature provides your system with в MCOS Operating System handles variable — Mecadrive, case, controller, power supply, 

ane a у р : length named files, updates, packs and cabling, operating manual and software оп 
erbal student/computer interaction copies with a single command. Includes cassette. The natural wood enclosure 


= Talking games : : : 
в Audio burger alarm Editor, Assembler and Debugger . . . Pictured here is optional. 


в intelligent phone message system all provided with alpha-1. FREE BUYERS GUIDE! 


Vou don't have all th b d 
SPEED AND CAPACITY 8 Extended BASIC (4.4) with MCOS for disk systems ший золгон 


™ Stores over 500K bytes per C-60 side array handling and concatenation. BUYER'S GUIDE TO MASS STORAGE .,. 
€ Average access time for C-60 tape is 17 Free for the asking! 


seconds. в ЗЭХ” 5 
: PDS1-—a sophisticated editor/assembler. 
: шин ms n id амын B Available kit or assembled from dealers 
ata transfer rate a aud. в Dynamic Debugger provides program oe For the dealer nearest you, 

HARDWARE display, execution control and moni- WERE orpnone: 
® Compatible with all popular S-100 bus toring. 

microcomputers. = Games | Y ML 
® Audio track under computer control. meca 
= Replaces ROM/PROM monitors. 8 ACR/Tarbell Load 
8 Independent motion control and read/ 7026 0.W.S. Road, Yucca Valley, CA 92284 


write electronics. 
* 2-button cold start capability. 


(714) 365-7686 
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Table 2: A list of SwI PC 6800 computer system IO bus pins and calculated 
worst case loading of these pins by the circuit of figure 2. The worst case 
loading is the current drawn when an input is in the logical 0 state. (The 0.5 
A power supply loading into the regulator is not a logic signal, of course, and 
the GND pins have no such specification applicable.) 


Worst Cast Worst Case 
Signal | Zero Level Load | Level Load Zero Level Load 


ios 
RESET 
110b 
150 b 
300 b 
600 b 
1200 b 
+8 unreg 
+8 unreg 
RAN 
$2 
D7 
D6 
р5 
D4 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 


Listing 1: Support software and test program for the hardware multiplier. 
This listing gives the complete source code and assembly listing of a 6800 
processor program which tests the operation of the multiplier circuit in a 
SwTPC 6600 computer system. The operation of the hardware multiplier is 
compared to an implementation of a version of Воо 5 algorithm for signed 
two's complement multiplication. IO operations are performed with Motorola 
MIKBUG subroutines. 


300c3 * PROGRAM TESTMP 

00004 « 

00005 = PURPOSE: TU TEST A HARDWARE БО ТІ ЕК 
90006 * DESIGNED FOR THE' SwTP M68CC SYSTEM 
00007 * USING A TRA МРҮ-ВА) TwCS COMPLEMENT 
оФоов ж ASYCHAONÜUS РАНА Е. MULTIPLIER, 
00009 . 

00010 * CESIGN: 

0001! * НАБОАНЫ : MANOT SwASOEE 

00012 * ЭСЕТ» АНЕ: JACK BRYANT 

00013 М 

00014 + PARAMETERS: 

00015 * 

0016 . FCR SUBRGUT INE. BOCTHB: 

09017 * 

0018 * M -- СМЕ ОРЕНАМО FOR SOFTwARE MULTIPLIFR 
00019 . R -- СТІЗЕН СРЕВАМС 

00020 Й P -- Тай BYTE PRODUCT.: 

00021 . 

00022 . FOR MARÜ*ARE MULTIPLIER: 

00023 . 

00024 * TNPLT guTpyr 
00025 “ ===== == ==== 

20026 « Ем == FIRST ОРЕНАМО SIGN АМО UPPER 
00027 . Т 81175 СЕ PRODUCT 
00028 . 

00029 « SM == SECOND GPERAND LOwER 7 BITS 
соозо * Е STROBE PROGUCT AND ZERD 
00031 а 

00032 * URP -- CCNOITÍCN СОСЕ: UIT 0: OVERFLOW 
00033 . XXXXXXGFR WHERE (ON %809%80% 
00034 . F = STREP SIGN FM BITS 1-7: SIGN 
00035 Ы S = STHIP SIGN SM AND UPPER 6 BITS 
00036 * к = ROUND OF Fa6DUCY 
00037 *. Хос OUN*T CARE 

99038 * 

00039 . LHP —- NUT USED FUR LOWER 8 BITS 
00040 « INPUT OF PRODUCT 
00041 , 

00042 @ USAGE: 

00043 * THIS PROGRAM ASSUMES THE HARCWARE 
00044 . MULTIPLIER IS CONFIGURED АТ ADORESS 
00045 М $801C-s801F. WHICH IS PORT 7 IN THE 
00045 * SwTP 8800 SYSTEM. FOR ANCTHER. CHANGE 
00047 * Ем EQU $801C 

00048 . ТО THE DESIRED ACDRESS. 

00050 * FAILURE DURING TEST RESULTS IN THE 
с0051 « EXECUTION CF A 581 [INSTEUCTION. 
00052 . HETURNING CCNTROL TO маквис 

с0053 Ы ЈРЕБАТІ М SYSTEM. | CuUHAENT VALUES 
00054 . ОҒ PAHAMETERS САМ ВЕ FCUND LSING THE 
00055 * MEMUEY FXAMINE ANC CHANGE FUNCTION. 
03056 * 

00057 . PERAHD ADDRESS 

00958 « FIRST MULT. $0024 

00059 * бЕССКО MULT. *0005 

соово * CCNDITECN 50006 
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How to Test It: Booth’s Algorithm 


Listing 1 is a program which repeatedly 
tests every function of the hardware multi- 
plier with every possible combination of 
operands and condition code against a soft- 
ware generated product. For each of eight 
values of the condition code, all 65,536 dif- 
ferent products are formed and compared. 
This is a lot of logic and arithmetic, and we 
sought a more efficient software multiply 
method than program МРҮ850 in listing 3 
of the first part of this article. Such an al- 
gorithm was discovered in 1951 by Andrew 
Booth; this was quickly coded up and tested. 
(Surprise: in Booth’s notation, the algorithm 
fails on the expression m x r if r = —1, al- 
though it does evaluate —1 x r correctly. The 
reason is that there is no two’s complement 
of —1. That is, this two’s complement value 
overflows and the algorithm gets started 
incorrectly. The result is m x —1 =m, which 
is only correct if m equals 0 or —1. Booth's 
"proof" really shows only that m x r is 
correct when r is regarded modulo 2; since 
—] and 1 are the same modulo 2, in some 
sense the algorithm works. |n any case, an 
inelegant fix is to interchange m and r if 
г=—1.) 

Algorithm 1 shows what the test program 
does, and algorithm 2 is (our modification 
of) Booth's algorithm. The test program 
rings the system bell (ASCII 07) every time 
the condition code changes, with every 
eighth bell ring being replaced by a print of 
"OK." Each complete cycle takes a little 
over 3 1/2 minutes, with about 42 seconds 
separating bell rings. (Booth's algorithm 
is about twice as fast as МҮР850, although 
it is trickier. We get about 1560 tests per 
second [most of this time is spent in 
ВООТН8| or about 641 иврег test.) 


Bus Loading 


One point we have neglected is the 
problem of how heavily we are loading the 
system bus. In order to allow the seven 
other slots to be full of IO interfaces or 
other loads, we indicate use of 74LS series 
TTL. The worst case loading is shown 
in table 2. The МРҮ-8А) input loading 
is less than 1 mA without input buffering. 
Table 2 also gives SwTPC bus pin num- 
ber identifications. 


REFERENCE 


Andrew D Booth, “А Signed Binary Multiplication 
Technique," Quarterly Journal of Mechanics and 
Applied Mathematics, volume 4 (1951), pages 236 
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Listing 1, continued: 


60061 * 

06062 * SUCCESS QF TEST IS INDICATED uv 

00063 « PEHIUDIC RINGING CF THE BELL AND 

00064 * OUTPUT UF THE МЕБЗАСЕ “Ок 4 EVERY 

с0065 Ы CCMPLETE CYCLLNG. ТО STUP ТРЕ TEST. 

00066 « PHESS ВЕЅЕТ 

00067 ж 

00068 « EACH CYCLE CF THE TEST TAKES АНОУТ 

23069 * FIVE MINUTES, THIRTY SECONOS, «ЇТН 

60070 * THE BFLL RINGING EVERY 42 SECCNDS« 

00071 Б 

00072 ісі OUTEEE ECU $E101 MIKBUG QUTPLT SUBROUTINE 

00073 BOIC FN ЕСЫ 5801Сс 

00074 COETH ELI ЕСО ємч FORT 7 

00075 801E ЧЕР кш 14:11: vlA З5аТР, 

90076 8001F КЕР ECU ғаз 

00077 0000 006: M RMB 1 FIRST MULT. FCR BOUÍHS 

00078 0001 0001 R ына 1 SECGNO MULT. 

00с79 0002 0002 Р Red 2 PRODUCT. 

00080 0004 0001 лм яма 1 *RAw* FIRST MULT. 

00081 0005 0061 42 Red 1 "КАМ SECOND MULT « 

00082 0006 9001 cc RMB 1 CCNDLTICN. 

00083 0007 ?Ғ COCG AGAIN CLR cc 
09088 0004 ТЕ COC% NEXTCC CLR m BOOTHE 
02085 0000 7F 0005 NEXTJI CLR J2 Y 
00085 0010 96 Co NEXTJ2 LLA A CC SET CCNDITICN CODE ZERO MS PART 
00087 0012 87 BOLE STA A URP ОҒ HARDWARE» PRODUCT, SET 
00088 0015 9€ са LCA A Jl STURE FIRST COUNTER TO E 
00089 0017 вт ёО1С STA А FM MUL TLPLICAND., г 
00090 301A 97 00 STA A М SAVE FOR EJOTHB « 

00091 001С 96 c5 LEA А J2 SAME FOR <-> 
00092 001E 87 E010 STA A SM MULTIPLIER, 

00093 0021 97 01 51АА R SAVF FCR BÜCTHB. ү 


00094 * 


Algorithm 1: A test 
program for the multi- 

plier. An equivalent soft- 

ware multiply is used to 

compare the hardware re- 

sult. The software multi- 

ply, ВООТН8, is shown 

in algorithm 2. 


STORE OPERANDS 
FOR BOOTHE: 
Redz, Mel 


STORE OPERANDS 
ІМ HARDWARE 
MULTIPLIER 


MASK SIGN OF R 
CM) IF BIT S CB) 
OF <С I5 БЕТ 


y 


Algorithm 2: BOOTHS, a faster 8 bit by 8 
bit multiplication algorithm which replaces 
listing 3 of part 1 of this article in order 
to speed up tests of the multiplier circuit. 
As in part 1 of this article, the author's 
original flowchart representations which 
were drawn with a computer controlled 
plotter are reproduced here. 


ҮЕД a 


PRODUCT 
CORRECT FOR 
OVERFLOW 
CALL 
BOOTHE 


ADD | TO BIT B 
OF SOF THARE 
PRODUCT IF BIT 
7 OF СС 15 SET 


у 


ч, 
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fet} ; . 00143 * 
Listing 1, continued: 00184 OC75 B6 8016 CKI LCA А URP 
00145 0C78 91 C2 CWP A р CHECK URF. 
00146 007A 27 OL BEQ ок2 
00095 0023 96 Co ССА ^ «Сс 15 ВІТ 5 OF CC SET? 00147 007C 3F Sul ERROR IN URP. 
00096 0025 ва ба AND A ва 00148 . 
00097 0027 27 Co BEG NOTS 00149 0070 78 0003 CK2 ASL bel SHIFT PRODUCT 
00058 0029 9€ 01 LEA A R YES. 00150 0св0 76 caoz REL в LEFT. 
C0099 0028 B4 7F AND А X$7F MASK SIGN OF Re 00151 0С83 86 €010 LEA A SM 
00100 0020 97 01 STAA R ©0152 0С86 91 03 LMP A Pel CHECK SM. 
00101 * 00153 осав 27 01 BEO оз 
00102 OO2F 9c Со RCTS LEA A СС 15 BIT © CF CC SET? 00154 ОСВА ЗЕ Sal ERRUR IK SM. 
00103 0031 84 02 AND A #2 00155 * 
00104 0033 27 C6 BEC NOTO 00156 üCEB 86 EGIC CKI LDA A FM 
00105 0035 96 00 LEA A M YES. 00157 008E 91 02 CMP A P CHECK FM, 
00106 0737 За TF AND А и5?Е MASK SIGN АҒ M. 00153 0С90 27 СІ ЕС HUMP J2 
00107 0039 97 CO STA А M 00159 0092 3F Sel ERROR I[h FM. 
ооіов * 00160 * 
00109 0038 £c ÈO NCT6 LDA A #880 SEE IF %80%%80. 00161 0093 ТС CCC5 HLMPJ2 IAC J2 
00110 003D 91 00 сир А M 00162 0096 26 87 BNE NEXJ2 INCREMENT 22. 
00111 ООЗЕ 26 14 BAE NDUVvFL 00163 0098 7C С004 URC 41 
00112 0041 91 01 CMP А R 00164 0098 26 EA GRE NEXJE INCREMENT JI 
00113 0043 2€ 10 BRE NOOVFL 00165 0090 96 Co BUMPCC LEA А cc 
00114 0095 НЄ ЄОТЕ LDA А URP CVERFLOW FERE. 00166 OC9F АС IAC А 
00115 Обан ві CQ CMP А asco SEE ІР UmHP-X1120 0000 00167 OOAO 81 Сы CMP А "B INCREMENT CC, 
00116 004А 27 А? BEG BUNP 42 30168 O0A2 гт се БЕП MSG 
00117 004С JF за! ERROR IN FORMING 00169 GOA4 97 СО STA A сс 
001158 * OVERFLOW БІТ. 00170 00А6 AG Со BSR BEER RING HELL « 
90119 Ы 00171 ОСАЯ 20 АЗ ЕНА NEXCC 
00120 004D 20 88 МЕХСС ВНА NEXTCC BRÍDGE FOR 00172 ООАА AC Он M56 BSR MSGUK WHITE “Ок е, 
00121 OO^4F 20 BF NExJ2 HRA NEXTJ2 LCNG JUMPS 00173 00АС 2C АЗ BHA AGN 
00122 0051 20 EA мЕХЛ ВНА NEXT Jl FOR RELATIVE 00174 . 
00123 0053 20 E2 AGN BRA AGAIN BRANCHING» 00175 OOAE Bé СУ BEEP LOA А 47 
00124 * 20176 0080 ВС EIDI JSR OLTLEE 
00125 0055 Чс 00С4 NCOVFL JSR зоот HS FCRM SOFTWARE PROD. 00177 00Н3 39 RTS 
00126 0058 9€ C6 LEA A СС 90174 00134 86 AF MSGCK LEA A w*Ü 
00127 hd 00179 0086 BC ÉICI JSR ПОТЕКЕ 
00128 005A ВА сї AND A э] RCUND? 00180 оону BE ан LOA А жек OUTPUT VIA *IKBUG. 
00129 004С 27 ОР abe NUCARY 00181 оона HC E101 JSR өтесе 
C0130 005E 9t 03 LOA A Phi YES. AOD I 00182 00ВЕ 86 20 LEA A #520 
00131 0060 88 40 ADD А #840 IG BL T 8 CF 00183 оосо 80 E101 ЕЕС О. ТЕЕЕ 
00132 0062 97 03 STA А ру PRODUCT. WHICH 00184 00C3 39 ат5 
90133 0064 24 C7 Bcc NUCARY 15 ВІТ 1 OF PH 20185 . SCHRULT INE әсатғи 
00134 0066 96 02 LCA A P 0018? . 
00135 0068 АС INC A TURN HIT 0 EACK UFF 00158 ж PURPUSE І TU PERFORM MULTLPCIECAT ION. UF 
00136 0069 На 7F AND A 4$7F 00187 . THC в піт THUS COMPLEMENT NLNEERS 
00137 0068 97 «2 STA A Р 09190 . GIVING A 18 BIT PLUS SIGN PRUDUCT. 
00138 * 00191 “ 
00139 0060 BE GOIF NOCARY LEA A LRP CHECK LHP. 00192 *  METHUCZ 
00140 0070 91 03 CMP A Pel 00193 * bGUTh' 5. ALuCHLTHH. 
00141 0072 2? СІ ago скі 00154 * 
00142 0074 3F Swi ERROR IN LRP ao 60195 *  PAHAMETERS: 
00196 * M -- MULTIPLICANDO 
50197 * к -- MuLTÍPL IEH 
00158 ж P -- ыкооисТ 
00199 ы о iN BIT 2 
00200 ж Stun IN UIT 1 
p 08. DODBS = INTERFACE AGE = BYTE = POPULAR ELECTRONICS = ROM = KILOBAUD 90201 * HITS 2-19 MLLO PRLDUCT. 
т "1 00202 . 
о 3 00203 « RESTRICTICNS: 
1 S 02204 + TRE INVEX WEGISTER АМО НОТЕ 
ps 70205 є ACCA AKC ACCH ARE OFSTRUYED. 
: ARTICLE INDEX |= : 
Е 2 с 0207 * БНЕРЕНЕКСЕ: 
ЕМ E 00208 * ANDRE» 0. ЕССЕ, А SIGNED BINAHY 
5 a 20209 * MULTIPLICATION TECHNIQUE. QUART. Je 
e ш 00210 Ж MECH, APPL. MATH. 4(14511,236-240. 
= 00211 * 
3 ! 70212 ооса ТЕ 0002 YCUTHA Син в LERU PRODUCT ^S 
S PERIODICAL Е С0213 оос? СЕ COCB Lox "8 PART. SET ССОНТЕН. 
a а 00214 00СА 07 ТРА SAVE PRUCESSCH С1801140м 
! МАКЕ FULL e 00215 оосв зе PSH А CODES UN STACK. 
= 8 00216 оосс DE CI LCA B R 
E GUIDE 3 С0217 OOCE СІ EO (MP B жъва METHOD HAS A BUG 
z E 00218 0000 26 05 ЫЛЕ моти FCR M*f-1), BUT 
& ж 00219 0002 17 TEA (-1)4H мак. 
o - 00220 0003 06 00 LDA B M ENTERCHANGE М ANO Ra 
ы FOR USE OF z 00221 0005 57 00 STA A M 
E E 00222 8007 Se ÇO мутмі LCA A м GET STAHTED WITH 
' 0 00223 0009 06 ТАР BLT 8 ZkRC. 
E 00224 * 
2 COMPUTERISTS а 00225 * TRE PHUCESSCR CDKOITICN CCVE БЕСІ5ТЕН 
ы MAGAZINES І 0с226 E 15 USED TO TEST BITS 6 AND 7: v IS 
У " 29227 . BIT 6» С IS BIT 7a 
” © 320228 * 
= 1977 2 00229 ONDA 24 С5 acc SHLET 
= e 00230 000с 96 02 LUA A P CASE 10 = SUBTRACT. 
= = 071231 O0GDE 10 SEA 
z Z 00232 000F 97 C2 STA A p 
Е m 00233 GOEL 09 Shift DEX 
i INDEX OF PERSONAL COMPUTING ARTICLES " 00234 00Е2 27 it GEO FINLSH  CECREMENT COUNTER 6 TEST. 
o 1 00235 GOES 77 0002 ASH в SHIFT PRODUCT RIGHT. 
= : 00236 00Е7 Те С003 RUR Per 
E Letters from Readers * Book Reviews © 00237 Ойка «6 CE [DA A d 
, . А . 2 00238 00ЕС 06 ТАР TEST MULT IGL IER. 
« Articles * Editorials*Indexed by Subject E 00239 00Ер 24 67 ecc ко 
5 ж a 00240 OOEF 29 ОС exs ӛнім 
= ә 00241 ООР1 96 Cz LCA A P CASE 01 - ADD. 
8 1977 Jan-Dec 25 Magazines Indexed - о0242 O0F3 IE АВА 
! 8 00244 oore га 65 ave MT 
» : ЕЗ aa F 5 хо чус 
$ 1975-1976 15 Magazincs Indexed a 00245 бора 96 G2 LEA A P CASE 10 = SUBTRACT. 
: ғ 060246 OOFA 10 SEA 
1 $5each Postpaid Money Back Guarantee 1 00247 ora v? C2  STA& ДАА p 
& ж 1 00248 00Е 77 CCOO SrTM ASR м SHEFY MULTIPLIER RIGHT. 
z E. BERG PUBLICATIONS 2 00230 0102 та co танин 
ы . = 00250 0102 Та С002 FIKISH L SR Р НЕКЕ», PRODUCT 15 
т E 00251 * LEFT—-JUSTIF IED. wITH LEAST SIGNIFICANT 
z 1360 SW 199th Ct; Aloha, OR. 97005 = 00292 . WET UF Pel ШҺЕРІҺЕО. Fixe 
00253 * 
в ж m 00254 0105 76 С003 HCR Pel 
ш SEND FOR BROCHURE 2 00255 0168 зг PLL А RESTORE FROCESSUR 
ш = 00256 0109 06 ТАР CCNDITION CODE, 
L J 00257 010A аз ats 
ELECTRONICS = RADIO ELECTRONICS = PERSONAL COMPUTING == CREATIVE COMPUTING 00258 END Ш 
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software systems from TSC are designed for Program-of-the-Month Club" 

tough business and industrial uses on the job Опе year membership for $2.00. Discounts 

or just plain fun off the job. Whether you are offered with no obligations. 

looking for a system to be used primarily in To Order: Include 3% postage, $1.00 handling 
a working situation or a system for the home, on orders under $10.00, and Indiana 

look into TSC software. residents add 4% sales tax. Check your 
Assembly Language Programs (Includes dealer! 

Source Listings) 


SL68-29 6800 Text Processing System' $32.00 TSC Monthly Feature: 
SL68-24 6800 Text Editing System" $23.50 


SL80-10 8080 Text Editing System 528.50 8080 Text Processing System 
SL68-26 6800 Mnemonic Assembler' $23.50 Over 50 ds in the Text P | 
5168-19 6800 Micro BASIC Plus’ 51595 M трап capabilities such as multiple spacing. 
51.80- 080 Space oyage $12.00 indenting, saving contiguous text, various forms 
SL68-5 6800 Space Voyage $12.00 of justification, titling, page numbering and line 
SL68-27 6800 Disassembler 5 9.00 length control. Macros are supported for special 
SL68-28 6800 Program Relocator 5 800 user-defined formatting commands allowing 
: footnotes, form letlers, etc. There are even 
51.80 8 2080 Blackjack есі а 5 050 number registers for variable storage, condi- 
ansas Ci y stanaar objec code cassette tional commands, and terminal prompts. 
tape available for an additional $6.95. 
Paper tapes available for some programs. The text file must be edited externally. The TSC 
Send 25¢ for complete catalog. Text Editing System is recommended, as it and 
the Text Processor give your computer the power 
of the most complete text processing systems. The 
Г complete assembler language source listing 
Technical Systems complete a 
Consultants, Inc. 
BOX 2574 W. Lafayette, Indiana 47906 5180-11 8080 Text Processing System 532.00 
М1 317-423-5485 With Paper Tape $41.00 


Specialists in Software & Hardware for Industry & the Hobbyist 
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Photo 4: The original rotating mirror, constructed from milled aluminum. 


Continued from page 18 


116 


May 1978 © BYTE Publications Inc 


tional accuracy of 0.01 inches (0.025 cm) in 
a volume of 3 by 3 by 6 inches (7.6 by 7.6 
by 15.2 cm); yet the system uses only a 
minimal interface to an inexpensive XY 
oscilloscope display, and the program 
(written here in MaxiBASIC) can run in as 
little as 18 K bytes of memory. 


A Spinning Mirror 


Theoretically, a 3-D display could be 
built by rapidly moving an oscilloscope 
display backward and forward in space. At 
any given moment, the display would be a 
certain distance from the observer. Any 
points displayed at this time would appear 
to be at this depth. Of course, there are 


mechanical problems involved with this 
technique. Fortunately, the same effect can 
be achieved by moving a mirror in front of 
an Oscilloscope screen and viewing the 
reflection. This technique is illustrated in 
figure 1. Here a vertical mirror is rotated in 
front of the screen, causing the reflected 
image to move in space. Related techniques 
involving reflected displays are listed in the 
references. 

Once a rotating mirror is built, display 
of a point in three dimensions becomes a 
matter of timing and geometry. The vertical 
mirror is the simplest to build. It is also easy 
to compute the appropriate geometrical 
transformations. This design does suffer 
from a limited field of view, however: the 
oscilloscope screen itself blocks the display 
volume somewhat. This type of rotating 
mirror may be built by mounting a metallic 
or plastic mirror on the shaft of a motor 
which can rotate at between 600 to 1200 
rpm. A variable speed motor offers some 
flexibility in the operation of the display. 
Note: For reasons of safety, the reflecting 
surface of the mirror should be made of 
either metal or reflective plastic (such as 
aluminized Mylar). DO NOT use a glass 
mirror! 

An alternate method of construction is 
shown in photo 4. Here a mirror slanted at a 
45° angle is mounted on the shaft of a 
motor, which is connected to a Variac vari- 
able speed motor control. This mirror was 
built under a National Institute of Health 
grant. It was milled from a solid block of 
6 inch (15 cm) diameter cylindrical alumi- 
num stock. The back of the mirror has been 
cut away for better dynamic balancing. The 


Photo 5: Close-up of the opto-coupler and 
white timing mark (a piece of tape). 


OSBORNE & ASSOCIATES, INC. 


The World Leaders In Microprocessor Books 


AN INTRODUCTION TO MICROCOMPUTERS 


If you want information on microprocessors, begin with Volume 0 - The Beginner's Book 
the Osborne books. . 
If you know nothing about computers, then 


AN INTRDDUCTION 
TO MICROCOMPUTERS 


A : Е this is the book for you. It introduces com- 


puter logic and terminology in language a 
beginner can understand. Computer soft- 
ware, hardware and component parts are 
described, and simple explanations are given 
for how they work. Text is supplemented 
with creative illustrations and numerous 
photographs. Volume 0 prepares the novice 


VOLUME 0 B 
H5 THE BEGINNER'S BOOK 5 


PROGRAM BOOKS WRITTEN IN BASIC 


Payroll With Cost Accounting 

Accounts Payable And Accounts 
Receivable 

General Ledger 


PAYRDE WITH COST ACCOCNTIM, 
18 BASIC 


These books may be used independently, or 
implemented together as a complete ac- 
counting system. Each contains program 
listings, users manual and thorough docu- 
mentation. Written in an extended version 
of BASIC. 

#22002 (400 pages), 11230029) 12240028 


for Volume 1. 
#6001 (300 pages! 


Volume | — Basic Concepts 


This best selling text describes hardware 
and programming concepts common to all 


microprocessors. These concepts are ex- 
кекете E plained clearly and thoroughly, beginning at 
PROGRAMS 2% t sg an elementary level. Worldwide, Volume I 
1 has а greater yearly sales volume than апу 
other computer text. 
#2001 (350 pages) 


Some Common BASIC Programs 


76 short practical programs, most of which 
can be used on any microcomputer with any 
version of BASIC. Complete with program 
descriptions, listings, remarks and exam- 
ples. 


#21002 (200 pages) Volume ІІ — Some Real Products 


(revised June 1977) 


Every common microprocessor and all sup- 
port devices are described. Only data sheets 
are copied from manufacturers. Major chip 
slice products are also discussed. 

#30014 (1250 pages) 


ASSEMBLY LANGUAGE PROGRAMMING 
8080A/8085 Assembly Language Programming 
6800 Assembiy Language Programming 


8080 Programming For Logic Design 
6800 Programming For Logic Design 
Z80 Programming For Logic Design 


These books describe how to program a i 
8080/6085 


microcomputer using assembly language. 
They discuss classical programming techni- 
ques, and contain simplified programming 
examples relevant to today's microcom- 
puter applications. 

#31003, 32003 (400 pages each) 


These books describe the meeting ground 
of programmers and logic designers; written 
for both, they provide detailed examples to 
illustrate effective usage of microprocessors 
in traditional digital applications. 

#4001, #5001, #7001 (300 pages each) 


(415) 548-2805 9:00 am. - 5:00 p.m. PST 
TWX 910-366-7277 


OSBORNE & ASSOCIATES, INC. • Р.О. Box 2036 е DEPT.I8 •Вегкеіеу, California 94702 » 
6001 Volume O— The Beginner's Book 


2001 Volume | — Basic Concepts 
ADDRESS 


5001 6800 Programming For Logic Design CITY STATE 2Р РНОМЕ 
7001 280 Programming For Logic Design SHIPPING CHARGES Shipping charges for bulk orders to be arranged. 


” 4th class (по charge. allow 3-4 weeks within USA, not applicable to discounted orders) 
31003  8080A/B085 Assembly Language Programming 


$.50 per book. UPS (allow 10 days! in the U.S. 
$1.50 per book, special rush shipment by air in the U.S. 


АІ foreign orders, $3.00 per book, for air shipment 
3*These books are scheduled to be published during 1978. 
Please notify me when they are available: 
O 23002 Accounts Payable and Accounts Receivable 
D 24002 General Ledger 


Please send information оп: 
O pricing, ordering. and titles 
available after 6/30/78 

О initial dealert consignments 


e 6- 1/296, SF Bay Area residents only 
© 6%, California residents outside SF Bay Area 
е Payment must be enclosed for orders of 
10 books or less. 
* | have enclosed: 


DL check 


LJ dealer and school discounts 


[ money order Price increase scheduled for July 1, 1978 |, foreign distributors F8 
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Figure 2: Spinning mirror opto-coupler interface. А reflective opto-coupler (photo 5) is used to synchronize the position of the 
mirror with the program driving the display (photos 2b and 4). The circuit shown converts pulses from the opto-coupler to TTL 


level signals. Note the use of a feedback resistor at ІСІ to form a Schmitt trigger. 


CABLE 
TO MIRROR 
ASSEMBLY 


ен” 
— 


“м, 
~ 
~~ |с 
REFLECTOR 5. 


м 


3D MIRROR 
ЕТКОО42 


MOUNTED AS 
IN PHOTO 5 


mirror and motor are housed in a plywood 
frame, with all interior surfaces except the 
mirror face painted flat black to minimize 
reflections from room lighting. 

The display time of a point must be 
coordinated with the angle of the mirror. 
This is accomplished with a timing mark on 
the side of the mirror, consisting of a small 


ІСІБ 74100 
OUTPUT PORT 2,6,10... 


Figure 3: Modification to the Digital Group IO board. The Z-80 processor, 
which forms the heart of the Digital Group computer, features a block output 
instruction (OTIR) that can output 1 byte every 9 ив using the standard 
2.5 MHz clock. This degree of speed is needed to output the data needed for 
the 3-D display without using direct memory access circuitry. Adding the 
data ready line (shown in grey) to 1С16 (Digital Group numbering) creates а 
status signal to the mirror circuitry. This avoids the necessity of using output 
bits from another port for this purpose, which would slow down the data 
transfer rate. (The choice of port 2 for the output port is particular to the 
authors! system.) 
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piece of white tape which is viewed by a 
reflective opto-coupler. The opto-coupler is 
shown in photo 5. The unit consists of a 
matched phototransistor and light emitting 
diode (LED) mounted in a single package. 
The direction of emission and detection is 
away from the body of the package, so that 
it can detect the passage of a reflective sur- 
face. This system uses a Fairchild Technol- 
ogy Kit FTK0042 coupler. The circuit for 
converting the light levels to a TTL signal, 
taken from the documentation supplied with 
the kit, is shown in figure 2 and consists of a 
driver transistor connected to the input of a 
TTL gate. The output of the second inver- 
sion stage is connected through a resistor to 
the input to add enough feedback to form a 
Schmitt trigger. 


Timing and Display of Points 


To obtain reasonable persistence in the 
display, a refresh rate of at least ten frames 
per second must be maintained. Although 
this flicker is still observable, it does not 
seem to be too objectionable. Since the 45? 
mirror we have been describing reflects the 
oscilloscope screen during something less 
than 150? of its rotation, this means that 
about 40 ms are available to put up all of the 
display points. Also, since the screen image 
is continually moving, an accuracy of about 
35 us must be maintained in the timing of 
the display points to achieve a 0.596 accuracy 
in the position of each displayed point in a 
typical image. Obviously, it is necessary to 


Let's Get Personal 


in Anaheim 
June 6-8, 1978 


A rewarding personal experience is in store for you 
June 6-8 at the NCC 78 Personal Computing Festival... 
the most comprehensive personal computing event ever 
held. The Festival, a separate feature of the National 
Computer Conference, will include approximately 30 
program sessions, commercial exhibits of consumer 
computing products and services, plus a contest and 
exhibit of microprocessor systems and applications. All 
Festival activities will take place in the Disneyland Hotel 
Complex, just a few minutes from the Anaheim Con- 
vention Center, site of this year's NCC. 

Plan now to attend the big, new NCC 778 Personal 
Computing Festival. The program will include special 
paper, panel, and tutorial sessions on such topics as 
speech synthesis and recognition, computerized music 
systems, hardware and software design, computer 
graphics, and small business systems. All papers will be 
published іп a softbound volume, Festival Digest 78, 
which will be available during NCC. 

Festival exhibits will provide an extensive display of 
commercial offerings by organizations serving the per- 
sonal computing field. More than 100 companies, occu- 
pying over 175 booths, will display systems, compo- 
nents, terminals, software, kits, disc and tape cassettes, 
relevant publications, and related hobby items. 

Rounding out the Festival will be a contest featuring 
microprocessor systems, devices, and applications 
ranging from home-brew DOS and graphics terminals 
to educational applications and computer games. Prizes 
will be awarded for the 
best exhibits. 
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c/o AFIPS. 210 Summit Avenue 
Montvale, N.J. 07645 
telephone: 201/391-9810 


Don't miss the year's most exciting personal comput- 
ing event. For more information, return the coupon or 
call AFIPS at 201/391-9810. 


activities. 
OQ My company is interested in exhibitingat the Festival. 


о Please send me information on the special NCC 
Travel Service. 


Name 

Company... Division 
Street 

City... . Зав... Zip 


NCC 78 
Personal Computing 
Festival 
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Power Connections 


о о о О о оо 
Ф со һы — OQO 


Oo 
~ 


DATA 


MC1408L8 
74100 
MC1408L8 
7430 

7476 

7400 


A 
CO RJ NS SJ ND RI RI 


rc 
e 
ш 


READY 1-2 


put up points as quickly as possible to achieve 
a reasonable density and accuracy in the dis- 
play. This eliminates standard video displays 
for the display screen, since the display time 
of an individual point cannot be controlled 
to any better than 16 ms on a video display. 
Instead, it is necessary to use an XY display 
controlled by digital to analog converters 
such as the "Beer Budget” graphics interface 
described in the November 1976 BYTE, 
page 26. Although any system with a ran- 
domly addressable XY display will work, it 
is desirable to minimize the amount of time 
required to display each point so that the 
greatest possible number of points can be 
displayed. 

The Z-80 processor in the Digital Group 
system has a block output instruction 
(OTIR) which can output a byte every 9 us 
with the standard 2.5 MHz clock rate. This 
high transfer rate to a pair of 8 bit digital to 
analog converters gives the lowest possible 
transfer time without a special direct mem- 


105 
МС140818 


с 
l2 
1C8 7400 
| 


чи 3 
Ер; 
2 


ory access (DMA) circuit. However, the out- 
put from a standard Digital Group parallel 
10 port consists of just the eight bits of data 
with no provision for control lines to indicate 
when the output byte is meant for the X 
digital to analog converter and when it is 
meant for the Y digital to analog converter. 
Using one of the output bits of the port for 
control would allow only seven bits of resolu- 
tion, while using output bits from another 
port for control would require additional IO 
instructions and would slow down the trans- 
fer of data. In order to make use of the high 
output rate of this instruction, the IO board 
was modified as shown in figure 3. The write 
strobe signal for output port 2 was fed to an 
uncommitted pin on the card to be used as a 
data ready signal. This was used, along with 
the port data, as input to a control circuit 
for the digital to analog converters, as shown 
in figure 4. The choice of port 2 for the out- 
put port is particular to our system. This 
control circuit is based on the schematic of 
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VALUE MAY BE NECESSARY 


Figure 4: XY oscilloscope display driver. Two digital to analog converters (ІСЗ and 1С5) drive the oscilloscope horizontal and 
vertical inputs by converting digital data from the computer's output port into voltages. Horizontal and vertical data bytes are 
routed to their respective converters based on the status of flip flop IC7, which is controlled by the data read y line. 
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Photo 6: Prototype board 
for the 3-D interface con- 


structed оп ап Altair 
(S-100) bus prototyping 
card. 


[x4] 
ГҮ! 
en 
гҮ! 
[0] 
[FF] 


2 


Table 1: Structure of the 
display table used to store 
the locations of points to 
be displayed on the oscil- 
loscope screen. The points 
are represented by succes- 
sive X and Y values; empty 
locations are represented 
by hexadecimal (00, FF). 
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the "Beer Budget" graphic display, to which 
we are indebted. 

Thedataready pulse is now used to toggle 
а flip flop (1C7). A byte output when the 
flip flop is high will go to a storage latch for 
the X byte (IC1), while the succeeding out- 
put byte will be strobed into the Y storage 
latch (IC4). At the same time as the Y value 
is stored, the previous X byte is transferred 
to another latch (IC2) for display. ІС2 and 
IC4 are both connected to 8 bit digital to 
analog converters (ICs 3 and 5) which will 
change their output values simultaneously. It 
may be necessary to substitute slightly dif- 
ferent values for the *Vggr resistors (R1 
and R4) to obtain a linear output from the 
digital to analog converters. 

A special condition of all 1s on the data 
input lines is detected by a NAND gate (1С6) 
and used to reset the XY flip flop to the Y 
state. This insures that the next byte from 
the output port will be the X byte of an XY 
pair. 

This interface circuit, along with the 
opto-coupler interface, was wire wrapped on 
an Altair (S-100) bus prototyping card seen 
іп photo 6. Only supply voltages were 
brought onto the card through the Altair 
(S-100) bus connector. Input and output 
connections were made through a ribbon 
cable connected to a dual inline package 
(DIP) socket. 


Software Control 


The locations of points to be displayed 
on the oscilloscope screen are stored in a 
display table as shown in table 1. This table 
consists of a series of XY pairs in successive 
locations in memory. Unused locations in 
the table are indicated by an XY coordinate 
pair, hexadecimal (00,ҒҒ). The FF value 
automatically sets the XY flip flop to the Y 
state. These unused locations in the table are 
all displayed at the same point in a corner of 
the screen. To prevent this point from being 


displayed, the X and Y positions of the oscil- 
loscope should be adjusted until the pointis 
just out of the display field. Alternatively, 
the output from IC6 (see figure 4) could be 
used to gate a Z axis (intensity modulation) 
signal on the screen, but this is not con- 
venient on many oscilloscopes. 

Several small machine language routines 
were written to provide support for BASIC 
software (see listing 1). Level 1 Digital Group 
MaxiBASIC provides several unused pages in 
low memory for machine language routines. 
The pages shown in these listings are particu- 
lar to this level of MaxiBASIC. Linkage to 
these routines is through the extended 
BASIC function: 


Y - CALL( A [X] ) 


A is the 16 bit address of the machine rou- 
tine. X is an optional 16 bit argument passed 
to the called routine in the DE register pair. 
The value of the function is contained in the 
HL pair when the routine returns; in many 
cases the routine will not return a computed 
value and the returned value stored in Y will 
be ignored by the programmer. Other regis- 
ters need not be preserved. 

The first routine, SYNC, is a synchroniza- 
tion routine that waits for a rising edge on 
the input line from the opto-coupler. The 
routine first waits for a zero level, then waits 
for a one level. While waiting, the routine 
increments register pair HL, which provides 
a count of the number of cycles spent in the 
wait loop. Since the routine returns only 
after the transition from a zero to a one, two 
successive calls to SYNC will return in HL 
the number of wait loops in one complete 
revolution of the mirror (the value in HL 
from the first call is ignored since the posi- 
tion of the mirror when the routine is called 
is unknown). The increment DE instruction 
is added to the wait loops as a do nothing 
instruction which will lengthen the loop 
timing to 40 machine cycles. This is exactly 
the number of cycles required to output an 
XY pair with the OTIR instruction. The 
returned value in HL thus gives the waiting 
time in terms of the number of points which 
can be displayed in the same amount of time. 

A timing routine, TIME, consists of two 
successive calls to SYNC. 

The routine TSTORE sets up the param- 
eters for clearing and displaying the display 
buffer. In this case, this consists of storing 
the number of 256 byte pages in the display 
buffer, passed in DE, into storage location 
NPAGE. 

The next routine, DISP, displays the dis- 
play buffer. The buffer address is passed in 
DE. NPAGE, assumed to be set by a call to 
TSTORE, controls the number of OTIR calls. 


Register В will be zero at the beginning of 
each OTIR instruction, indicating 256 bytes 
to be transferred. Register E is loaded from 
NPAGE to hold the total number of pages. 
Register C contains the output port number. 

Routine FILL uses the block transfer 
instruction LDIR to rapidly clear the display 
buffer. It is assumed that the number of 
pages has been preset by a call to TSTORE, 
and that the first two locations of the buffer 
contain the desired byte pair to fill the table. 
The address of the table is passed in DE 
when FILL is called. This address is moved 
to HL. Register DE is then incremented 
twice. The LDIR instruction moves the con- 
tents of the location addressed by HL to the 
location addressed by DE, increments HL 
and DE, decrements BC, and continues if BC 
15 nonzero. Thus the first and second loca- 
tions in the table will be transferred to the 
third and fourth, which will in turn be trans- 
ferred to the fifth and sixth, etc. Since for a 
string of n words only n-2 moves are neces- 
sary, BC is set to two less than the number 
of elements in the table. 


Initialization Routines 


Listing 2 gives a simple BASIC program 
to put up a display. The first few lines of the 
program are initialization statements, which 
routines set up the display table and com- 
pute various parameters for the display con- 
struction. Normally, they will begin any 
BASIC routine to drive the spinning mirror. 
Many of the statements are specific to the 
current revision of Digital Group Maxi- 
BASIC, since they make use of knowledge of 
the memory allocation used by the BASIC 
interpreter. 

Since it was desirable to be able to run 
the program on a minimum Digital Group 
MaxiBASIC system (18 K bytes), with Maxi- 
BASIC extending up to13 K, we used BASIC 
arrays for the display buffer. Extra memory 
would have permitted dedicated areas in 
high memory addresses to be used with the 
knowledge that BASIC would never extend 
up to these areas. This would have permitted 
cleaner code, but the more complicated code 
required is a useful lesson in the incorpora- 
tion of the internal data structures of an 
operating system into the code of a higher 
level language. 

A string in MaxiBASIC consists of a series 
of 1 byte elements. The maximum number 
of elements is given by the DIM statement 
for the string, but the actual length of the 
string may vary dynamically as the program 
executes, becoming any length from zero 
elements (an "empty" string) to the maxi- 
mum stated in the DIM statement. When the 
DIM statement is executed, an empty string 


Listing 1: Assembly language and machine language versions of five utility 
programs called by the programs in listings 2 and 3. The latter two programs 
create 3-D images in the rotating mirror (photo 4). SYNC is a synchronization 
routine that examines the input from the opto-coupler and counts the num- 
ber of wait loops in one complete revolution of the mirror. Routine TIME 
consists of two successive calls to SYNC. This is necessary because SYNC 
may count a partial revolution on the first call. TSTORE sets up the para- 
meters for clearing and displaying the display buffer. DISP displays the 
display buffer, and FILL uses the Z-80 block transfer function LDIR to 
rapidly clear the display buffer. 


SYNCHRONIZATION ROUTINE 


| WAIT FOR RISING EDGE FROM 
H OPTO ISOLATOR CONNECTED TO BIT ZERO 


OF PORT 2 
ORG овоон 

в00 21 00 00 SYNC: LD HL,O 
ВОЗ 23 SLI: INC HL INCREMENT TOTAL NUMBER OF CYCLES 
BO4 13 INC DE ‚WASTE SOME TIME 
BOS DB 02 IN А,2 ИМРОТ SYNCHRONIZATION BYTE 
ВО? CB 47 BIT OA ;AND CHECK BIT 0 
В09 C2 0% ОВ JP NZ,SL1 iNOT ZERO, LOOP BACK 
BOC 23 512: ІМС HL ;DUPLICATE ABOVE CODE 
BOD 13 INC DE 
BOE DB 02 IN А2 
В10 СВ 47 BIT 0,А 
Bl2 СА OC OB JP 2,51,2 ВОТ WAIT UNTIL ВІТ IS ONE 
B15 C9 RET 


TIMING ROUTINE 


GET TIME BETWEEN TWO SYNC MARKS 


ORG  0B20H 
B20 CD 00 ОВ TIME: CALL SYNC 
B23 CD 00 08 CALL SYNC 


B26 C9 RET 


STORAGE ROUTINE 


STORE NUMBER OF PAGES IN DISPLAY BUFFER 


ORG  OB28H 


B28 7B TSTORE: LDA,E 

B29 32 2D 08 LD (МРАСЕХА 
B2C C9 RET 

B2D 00 NPAGE DB о 


DISPLAY ROUTINE 
DISPLAY BUFFER USING BLOCK OUTPUT INSTRUCTION 


ORG OB30H 
B30 D5 DISP: PUSH DE ;PUSH PAGE ADDRESS 
B31 CD 00 OB CALL SYNC WAIT FOR SYNC EDGE 
B34 El POP HL ІРОР ADDRESS 
B35 0E 02 LD с2 ;bOAD PORT ADDRESS 
B37 06 00 LD BO ;LOAD COUNT (256) 
B39 3A 2D ОВ LD А(МРАСЕ) ;LOAD PAGE COUNT 
B3C SF LD ЕА 
B3D ED 83 DL1: OTIR ;OUTPUT ONE PAGE 
B3F 1D DEC E ;DECREMENT NUMBER 
B40 20 FB JR NZ,DLi ;RECYCLE IF NOT DONE 
B42 C9 RET 


FILL ROUTINE 


FILL ENTIRE DISPLAY BUFFER WITH CONTENTS OF FIRST TWO BYTES 
NPAGE MUST BE SET BY A PREVIOUS CALL TO TSTORE 


ORG  OB48H 
B48 62 FILL: LD H,D iMOVE PAGE ADDRESS 
B49 6B LD LE 
B4A 13 INC DE ;DESTINATION ADDRESS 
B4B 13 INC DE 15 TWO HIGHER 
B4C 3A 2D OB LD A(NPAGE) ‘NUMBER OF PAGES TO MOVE 
ВАЕ 47 LD BA 
BSO 05 DEC B SUBTRACT TWO 
ВЭ! OE FE LD C,OFEH РВОМ TOTAL NUMBER OF BYTES 
B53 ED BO LDIR ;FILL 
B55 C9 RET 
0800 /21 00 00 23 13 DB 02 CB 
0808 /47 C2 03 OB 23 13 DB 02 
0B10/CB 47 CA OC OB C9 00 00 
9818 /00 оо оо 00 оо 00 оо 00 
9820 / CD 00 OB CD 00 OB C9 00 
0828 /7В 32 2D ов C9 00 00 00 
0830 / D5 CD 00 ОВ El OE 02 06 
0838 /00 ЗА 2D ОВ SF ED B3 ID 
0840 /20 FB C9 00 90 00 00 00 
0B48 /62 6B 13 13 ЗА 2D OB 47 
0850 /05 ОЕ FE ED BO C9 00 00 
READY 
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Listing 2: A BASIC program (written in 
MaxiBASIC) to create a 3-D "square spiral" 
(see photo 1). 


READY 
LIST 10,332 


10 A-26624-FREE(d)D 
DIM 5%‹ 5060) 
N9- ЕХАМСА- 32 
М1-М9ж128 
S$=CHRS(@)+CHREC255) 


D=CALL(11*256+40,N9) 
D=CALL(11*256+72,A) 
REM 


20 

за 

ча 

se 

62 FILL А-1,М9 
79 

802 

98 

199 


REM COMPUTE AND DISPLAY BORDER ОҒ DISPLAY 
БАТА 1,0,0,1,-1,0,0,-1 
5-8 

хад 

Y= 

К=1 

FOR N-1 TO 10 

RESTORE 

FOR Ez! TO 4 

READ ХЇ.Ү1 

FOR 51-1 TO 31 
X2X45«X1 

ҮзҮ%5жҮ1 
55К6К»-К1-0НЗ85(Х) 

5S0 L,K* 122 CHRSCYO 
K=K+2 

NEXT 51 

NEXT E 

NEXT N 

REM DISPLAY BUFFER BY REPEATED CALLS TO DISP 
£"UDONE" 
DsCALL(11x«*«2564 48, A» 
GOTO 310 


data bytes of string 


lif any) 


maximum 
length of 
string 


free space 


Figure 5: Structure of a string in level 1 MaxiBASIC. 
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is created at the first available location in 
memory. The stringis stored in memory asa 
header byte, followed by two bytes giving 
the maximum length of the string, two bytes 
giving the current length of the string, and 
finally the data bytes of the string itself. 
This structure is shown in figure 5. 

The MaxiBASIC function ҒКЕЕ(0) 
returns the current amount of available 
memory. This available memory is expanding 
and contracting during the execution of the 
program as memory for new variables are 
allocated and scratch areas for intermediate 
results are allocated and released. By experi- 
mentation, it was found that the statements 


10 A=26624—FREE(0) 
20 DIM S $(5000) 


at the beginning of a program left А pointing 
to the first data byte of the string S$, here 
shown arbitrarily as 5000 elements long. The 
number 26624 (26X1024) is the total num- 
ber of memory bytes in our system. 

The maximum available number of pages 
is determined in line 30 of listing 2 by 
examining the beginning of the string S$. 
This is used to compute the maximum num- 
ber of XY pairs in the buffer by noting that 
128 pairs аге in each page. Variable М1 holds 
the result of this computation. The first two 
locations in the string S$ are set to the 
default values of a blank point by state- 
ment 50. The length of S$ is adjusted by the 
FILL statement in line 60. Location NPAGE 
in the assembly routine area is set to the 
number of pages by statement 70. Routine 
FILL is called in statement 80 to clear the 
data bytes of S$ to an empty display buffer. 

One of the easiest displays to set up is an 
illumination of the borders of the display. 
The remainder of the program in listing 2 
fills successive locations in the display table 
with the addresses of points around the 
border of the oscilloscope screen. After the 
tableis filled, the program displays the buffer 
with repeated calls to DISP. 

A photograph of a typical display using 
this routine is shown in photo 5. This display 
shows, at the same time, the available dis- 
play volume for a given configuration of the 
mirror and screen, the number of points 
available in the display buffer, and the 
effects of various motor speeds and synchro- 
nization angles. It is a good way to experi- 
ment with the physical configuration of the 
display before going on to more sophisticated 
displays. 

The illuminated edge display is converted 


by the spinning mirror into a true three- 
dimensional display. Since the outside edge 
of the screen is illuminated, the very edges 
of the available display volume will be dis- 
played. Manipulation ofthe relative positions 
of the oscilloscope screen and the mirror will 
show the possible display volumes in differ- 
ent orientations before you settle on a final 
position. Different positions and angles for 
the screen give display volumes of different 
sizes and shapes. 

Since the display buffer is full, the highest 
possible point density is displayed. This APPARENT 
makes it possible to judge the best tradeoff LOCATION OF 
of flicker rate versus high point density at OSCILLOSCOPE 
various motor speeds. 


OSCILLOSCOPE 
FACE 


Computation of Point Locations 


Figure 6 shows the orientation of the 45° 
mirror with respect to the oscilloscope 
screen. The mirror rotates about the Z axis Figure 6: Orientation of the diagonally sliced spinning mirror. The mirror is 
and the screen is perpendicular to the X axis. rotated by an angle 0 about the Z axis; the screen is perpendicular to the X 
Suppose we wish to display a point at a axis. To compute a point at a certain location, it is necessary to compute the 
certain location. It is then necessary to com- location of a point on the display screen and a mirror angle which will create 
pute the location of a point on the display a reflection at the desired location. 


The MSDD-100 floppy disc system is a If you have wanted 80 x 24 video display power 
modern, low cost, high performance data stor- for your $100 bus computer system, look no 
age system for your S100 bus computer system. further. The MSDV-100 video display is a super 
A simple, well designed LSI controller board, flexible, easy to use, memory addressed video 
combined with the industry standard Shugart system that lets you: * underline any character * 
SA-400 floppy drive gives you a very fast 80K make any character blink * invert field * draw 
bytes per drive on line. At $499.00 kit (you build continuous vertical & horizontal lines * have 9 
only the controller) or $599.00 ready to go, the levels of gray scale for graphs * scroll with ease * 
MSDD-100 is a great buy, and comes complete much more. The kit is $285.00, or get it ready to 
with software. Two versions of MICROSOFT go for $385.00. Great software support, of 
BASIC and a complete DOS are available. course. Dealer/ OEM inquiries invited. To order, 

| ог for more information, write to or call MSD, 
inc., at: 


2765 So. Colorado Blvd. Suite 110 Denver, CO 80222 (303) 758-7411 
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E (ROOT) 


| 8 € 4 F (ANOTHER ROOT) 


FIRST GUESS FOR 
LOCATION OF ROOT 


Figure 7: The Newton-Raphson method for determining the roots of an 
equation. One of the steps necessary in order to calculate the mirror angle for 
a given point in the 3-D display is to find a particular root of the equation 
Қ6)--Х; sin? + Y; sinücos0 + Z; со50 + Хо = 0. One way to calculate the 
desired root is to use the Newton-Raphson method: a first guess is made of 
the location of the root (ie: where the function crosses the X axis); the guess 
(point A) is obviously wrong, so the first derivative of the function is 
calculated and then evaluated at the point guessed. This gives the slope of the 
function at that point (point A). The process is repeated, but this time 
following the slope line down to the X axis to determine the next guess 
(point B). After a few iterations, the value converges rapidly to the root at 
point E. Complications can occur if a second root of the function is possible, 
as at point F in this example, or if the slope is too flat, as at point D. 


screen and a mirror angle which will create а 
reflection at the desired location. Depending 
on the location and size of the screen, of 
course, there may not be a point that will 
create the desired image point. For a given 
image point (Xi, Yj, Zi), the equations for 
the corresponding display point (Ха, Үд, 


7а) are: 

Xq = X; sin20 — Y; sin@ cosó 

- Zi cos (Eq 1) 
Yq = —X; біпб соё + Y; сов20 

— Zi sin (Eq 2) 
Zg = —Xj соб — Yj sinô (Eq 3) 
Xi = Ха sin28 — Yq sinô cosó 

--4 cos (Eq 4) 
Ү = —Xq sind со50 + Үд соѕ20 

— Zqsin@ (Eq 5) 
Zi = Ха cos — Yq sino (Eq 6) 


We know that the display point must lie 
on the face of the screen, which is at a fixed 
location on the X axis. This gives us an equa- 
tion we can solve to find a mirror angle for 
the display: 
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f(8) = —X; sin26 + Yi sin@ cos@ 
+ Zi cos + Xq = 0 (Ға 7) 

One method we can use to solve this 
equation is known as Newton's method (also 
known as the Newton-Raphson method). It 
is frequently used to compute other mathe- 
matical functions such as square roots. Sup- 
pose we have an equation, like equation 7 
above, which gives a value for any input 
value of some number 0. We want to find a 
value of 0 for which the computed function 
is zero (called a root of the equation). Figure 
7 shows a plot of a function we might be 
testing. Suppose we start our search for the 
solution by checking point А. The value of 
the function here is toohigh, but we can use 
it to make an educated guess about the next 
point to try. This is done by computing the 
slope of the function at point А and extend- 
ing the slope down to the horizontal axis 
(point B). This intersection point becomes 
the location for the next guess. If the func- 
tion is a straight line, this one computation 
will give the right answer. If the curve is not 
changing very much from a straight line, it 
will still be a very close estimate. From this 
new starting point, another guess may be 
computed (point C). The process is repeated 
until the answer 15 close enough to zero to 
be satisfactory. 

One potential problem with this method 
is that an estimated point may be chosen for 
which the slope is too flat (point D, for 
example). This gives a new value that is 
much too far away; in this case it is better 
to move over slightly on the curve and try 
the computation again. Another limitation 
of the method is that only one zero value 
will be found at a time, although there may 
be more than one root of the equation 
(point F in figure 7, for instance). In our 
case, a mirror angle may be found which re- 
quires that the display point be off the face 
of the oscilloscope screen even though there 
is another angle that gives a usable display 
point. 

The slope of equation 7 at a given 0 is 
computed by finding its first derivative: 


f (8) = —2X; sin cos + Y; (2со520-1) 
—Z; 8100 (Eq 8) 


and evaluating it for the given 0. 

Once the slope is computed, a new value 
for an estimate of the mirror angle is com- 
puted using the equation: 


0 
8-1 = ûn ны Үл (Ед 9) 


n 


Listing 3 gives а complete BASIC program 
to put up a three-dimensional line drawing. 
The sample DATA statements at the end of 
the program draw a small house with a tree, 
shown in a stereo view in photo 3. 

The initialization statements discussed 
above are in lines 10 thru 90. A call to TIME 
in line 140 returns the total number of dis- 
play points in one revolution into variable 
N2. The location and size of the screen is 
then read into the variables XO, YO, Y 1, ZO, 
and Z1. 

The location of the point displayed when 
both the X and Y digital to analog conver- 
ters are set to zero is (ХО, YO, ZO), using the 
orientation shown in figure 6. Note that in 
this orientation, the X digital to analog con- 
verter moves points in the Y axis and the Y 
digital to analog converter moves points in 
the Z axis. The size of the screen is given by 
variables Y1 and Z1, with the s/gn of these 
variables indicating the direction in which 
points move when the values to each digital 
to analog converter increase. For the inter- 
face used in this demonstration, a 4 by 4 
inch (10 by 10 cm) display is generated with 
the zero point in the upper right corner; Ү1 
and Z1 are thus 4 and —4, respectively. 

The next variable read, N3, is the angle in 
degrees of the mirror when the timing mark 
is sensed. This angle is converted to radians 
in line 170. Line 190 then reads the location 
of the origin of the plot into variables X(1), 
X(2), and X(3). This is the location of the 
point in three-dimensional space which will 
be referred to as (0, 0,0) during the plot. All 
locations given in the plotting commands 
which follow are given relative to this origin. 
Being able to specify the location of the 
beginning of the plot makes it easy to move 
the display to different locations in space. 

Choosing an origin for the plot can be 
tricky, since the screen reflects into a curved 
volume as the mirror rotates. Running the 
border display program above can help give 
an estimate of a good starting point. Ап- 
other method is to use equations 4, 5, and 6 
to compute the reflected position of the 
center of the oscilloscope screen at several 
different mirror angles, and to use these as 
starting points for the display. 

The remaining data statements are a series 
of plot commands. These consist of an 
integer command code, which may be fol- 
lowed by additional numbers. 

The resolution code (—1) is followed by a 
floating point number giving the spacing 
between points when drawing lines. This is 
stored in variable D2. 

A plotting command code (1 or 2) is fol- 
lowed by the coordinates, in inches, of the 
location of the end of the next line. If the 


code is a 1, dots will be computed and dis- 
played along a line from the coordinates of 
the last command (stored in X6, Y6, and 
Z6) to the coordinates in the present com- 
mand (stored in X5, Y5, and Z5). The dots 
will be spaced accordingly to the resolution 
parameter D2, If the code is a 2, the current 
location will be moved to the indicated 
point, but no points will be drawn. This is 
used to move to the start of a new line when 
no connection is desired with the last line. 
These commands are similar to motions with 
the pen down or up on a conventional 
plotter. 

The end code (9999) indicates that all 
the lines are drawn and that the completed 
image may be displayed. 


Listing 3: A BASIC program (written in MaxiBASIC) to create a 3-D house 


(see photo 3). 


BEADY 
LIST 


ІЙ A=2E€624-FREEC) 

20 DIM Ssc50805 

37 N9- EXAMCA- 32 

46 М|-м94128 

50 58-0Н95(09-0Н858(255) 

60 FILL А-1.М9 

та р=САІ1 (11 ж256+ 40, №9) 

80 D-CALL(II*2564* T9, A) 

90 РЕМ 

1080 REM РАМ ЭЛОСЗВАМ 8/17/77 

119 ВЕМ 

120 PEM DRAV A SERIES OF POINTS ІМ STPAIGHT LINES ON THE SPINNING 
130 PEM МІНРОВ USING PLOTTER-LIKE COMMANDS 

140 N2=CALL(11*256+32) 

150 PEM 

168 PEAD Х0,У0,У1,70,21,М3 

170 М3:-М21/1804«3.14159 

189 REM READ ORIGIN 

190 READ Х(1),Х(‹2),Х(3) 

2920 PEM READ СОММАМГ 

210 READ МО 

222 IF Мд-9999 THEN 460 

230 IF N@=-1 THEN 440 

2402 REM PLOTTING ТО NEW POINT, READ IN COORDINATES 
250 PEAD X5, YS,75 

260 IF N@=2 THEN 420 

270 IF N@<>1 THEN 500 

282 ПЕМ СААМ FPOM OLD TO NEV WITH SPACING OF D2 
290 REM COMPUTE NUMBEP OF POINTS IN М5 AND SPACINGS IN X7, Y7, 27 
308 D=SORTC (Х6-Х5)'2 + (Ү6-Ү50%2 + (76-2592 ) 
210 NS=INTCD/D2)+1 

320 X7=(X5-X6) /М5: У7-(Ү5-Ү6)/М5:77-:475-26) /М5 

330 REM NOW PLOT EACH POINT 

348 FOR J=] TO NS 

350 X6-2X6*-X7:Y6-2Y6-Y7:7 67226427 

360 X92X6«X(120: Y92 YO* XC22 129-2 Z6-X(€3) 

370 GOSUB 6808 

380 REM STORE POINT ЇЕ CONVERGED 

390 IF Z>@ THEN GOSUB 520 

420 NEXT J 

410 REM CHANGE LOCATION OF CURRENT POINT 

420 Х6-Х5:Үб-ү5:76-75 

420 GOTO 210 

440 READ D2 

450 GOTO 210 

460 REM PUT UP DISPLAY 

470 PRINT "DONE" 

480 D-CALL(CII*256448,A) 

490 GOTO 484 

500 PINT "ВАС PLOT COMMAND? 

518 STOP 

520 PEM LIST STORE ROUTINE 

520 PEM У ANT У APE POINTS ON SCREEN; 7 IS POSITION IN LIST 
540 "EM CHECK X AND Y VI"HIN BOUNDS 

550 IF X»254 OP w«29 THEN 4"У OFF SCALE: "3 X:PETUSN 
560 IF Y»254 OR У<0 THEN "Y OFF SCALE:'";Y:RETURN 
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Listing 3, continued: 


570 
яа 


PEM CHECK BYTE NUMBER ?2 ( = 7»7» IN LIST. 

REM IF POSITION NOT EMPTY, CHECK NEXT POSITION 
72-241МТ(7) 

IF 22»М1«-М1 THEN 4"1,15Т POSN TOO ВІб:"; 2: RETURN 
IF А5С(59(22)) =255 THEN 640 

22-7242:00Т0 600 

REM ОК POSITION FOUND. STORE 

55(72-1)“СНЗ5(Х) 

55(72)-0НВ5(Ү) 

472 

RETURN 

REM CONVERSION ROUTINE FOR POINTS X9, v9, 79 


REM X0,Y0,Y1,Z0.Z1 ARE ASSUMED TO BE INITIALIZED 

REM Х,Ү,2 ARE OUTPUT AS X AND Y ON SCREEN, & LIST POSN 
REM INITIALIZE LIMITS AND STARTING VALUES 

М9-20 

Т9-.01 

F9-.3 

49-1 


REM STAPTING ANGLE (TB) WILL BE LAST VALUE COMPUTED TO 
REM SPEED ITERATION 

C8=COSCTB) : 58-51М(ТВ8) 

НЕМ COMPUTE FUNCTION WHICH IS TO GO TO ZERO 

F229*CB + Ү9ж58«СВ - XO*SB*SB + XO 

REM TEST BELOW THRESHOLD 

IF ABSCF)«T9 THEN 990 

REM COMPUTE DERIVATIVE 

09=-79ж58 + Ү9«(2жСВаСВ-1) - X9&?*CB*58 

REM COMPUTE NEXT STEP МЇТН МЕМТОМ"5 METHOD 

REM CHANGE BY STANDARD AMOUNT IF DERIVATIVE 15 TOO SMALL 
IF ABSCD92«,005 THEN р9-.,005 

REM OR STEP WOULD BE TOO BIG 

F-F/D9:1F АВ5(Еу»Е9 THEN F-F9 

ТВ-Т8-Р 

НЕМ CHECK ТОО MANY ITERATIONS 

J9-J9«1 : IF J9<=N9 THEN 780 

4"DIDNT CONVERGE FOR",X9,Y9,79 

REM SET DIDN'T CONVERGE FLAG 

2--1 

RETURN 

REM CONVERGED? CONVERT ANGLE TO LIST POSITION MOD М2 
REM (N? - LENGTH OF LIST) 

Z=(N3-TB)*N2/(3. 14x2) 
Ø IF Z»0 THEN 1020 
0 Z-2Z«N?:GOTO 1000 

0 IF Z«-N? THEN 1040 
0 Z22-N?:GOTO 1200 


1040 REM COMPUTE X AND Y POSITION ОМ SCREEN 


08 REM AND Y TO Z 

0 Xz-XOXxSHRxCBeYO*«CB&CB-20x5B 

0 Yz-XO«*CB-YOx5B 

8 REM CONVERT FROM LOCATION IN INCHES TO DAC OUTPUT VALUE 
0 X-250xcX-Y0O2/YI 

0 Ү-250ж(Ү-702/71 

0 RETURN 

0 НЕМ ОРІСІМ AND SIZE ОҒ CRT 


1140 DATA 4,-4,4,5,-4 
1150 PEM ANGLE ОҒ MIRPOP AT SYNC 
1160 DATA -22 


Ø FEM RELATIVE ORIGIN OF PLOT 

@ DATA -3,2.5,- 5.5 

0 REM RESOLUTION OF PLOT 

@ DATA -1,.15 

@ REM DRAWING OF HOUSE WITH TREE 

@ REM FRAME 

9 DATA 2,1, -1,1 

0 DATA 1,1,-1,0, 1,1,1,0, 1,0,1,0 

@ DATA 1,0,1,1., 1,0,-1,!, 151»-1.1 

2 DATA 1,1,1,1, 1,0,1,1, 0,1,1,1 

0 DATA 1,1,1,8, 2,0,1,0, 1,0,-1,0 

0 DATA 1,0,-1,1, 2,0,-1,0, 1,1,-1,0 

8 REM ROOF 

9 DATA 2,0,-1,1, 1,.5,-1.,1.5, 1,1,-1,1 
9 DATA 2,.5,-1,1.5, 1,.5,1,1.5, 1,0,1,1 
0 2,.5,1,1.5,1,1,1,1 

@ REM DOOR 

Q DATA 2,.5,1,1.5,1,1,1,1 

0 DATA 2,.4,-1.,0,!1,.4»-і..5,1,.6б,-1,.5,1,.6,-1,0 
Q9 REM PATH 

Ø DATA 2,.4,-1,0,1,-4,- 2,0 

9 DATA 2,.6,-2,0,|,.6.,-1,0 

0 REM TREE 

0 DATA 2,1,-1.5.,0,1,1.,-1.5,1.2 

0 DATA 2,1,-1.5,.2,1,1.а,-1-5,.6 

9 DATA 2,1,-1.5,.4,1,1,-1.15,.65 


1420 DATA 2.,1,-1.5,.6,1,.7,-1.5,.9 
1440 DATA 2,1,-1.5,.8,1,1,-1.75,1.05 
1450 DATA 2,1,-1.5,1,1.1.2,-1.5,1.2 
1468 DATA 9999 
READY 
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REM NOTE THAT X ON SCREEN CORRESPONDS TO Y IN COORDINATE SPACE 


These plot commands are decoded in 
lines 210 thru 270. Lines 280 thru 450 then 
compute the coordinates of the points to 
be displayed. The total distance D between 
the last point and the current one is com- 
puted in line 300. This is divided into an 
integer number of steps, N5, of sizes X7, Y7, 
and Z7. Then each of the М5 points is gen- 
erated by calls to two subroutines which 
store values in a digital to analog conversion 
table corresponding to each point. Once all 
points are computed, the coordinates of the 
current location are stored as the previous 
one (in X6, Y6 and Z6), and the next 
command is extracted from the DATA 
statements. 

If the end command (9999) is detected, 
lines 470 thru 490 are executed. These put 
up the display by repeated calls to DISP. 
Another way to generate the display is to 
use the timing mark to generate an interrupt. 
In this way the BASIC program may be 
interrupted during the computation of the 
display points, and the display buffer may 
be viewed as it is being constructed. Mixed 
results were obtained when using this 
method with MaxiBASIC; some points 
would be computed incorrectly if a mode 2 
hardware interrupt were sensed in the mid- 
dle of a computation. Another way to view 
the display buffer as it is being built is to 
occasionally put up a display for a few revo- 
lutions of the mirror. 

Coordinate conversion is done in the sub- 
routine in lines 680 to 1120. Variables X9, 
Y9, and Z9 contain the coordinates of the 
point to be converted. Variable М9 controls 
the number of iterations of Newtons 
method to be attempted until a given accu- 
racy, T9, is reached. The angle of the mirror 
used in each iteration, T8, is initially set to 
the last value computed by the conversion 
routine. Since, frequently, many points will 
be plotted close together, this is a good first 
estimate of the angle of the mirror. T8 will 
be set to zero by MaxiBASIC the first time 
this routine is entered. 

During each iteration, the test function F 
is computed (line 800). If this is below the 
tolerance level (T9), the routine has con- 
verged and the display points can be com- 
puted. Otherwise, the slope D9 is computed 
(line 840). This is used to compute the next 
test point in lines 870 to 900. 

Once the routine has converged, T8 is 
converted to the appropriate position, Z, in 
the display buffer. The values for the X and 
Y digital to analog converters are then com- 
puted from the Y and Z coordinates, respec- 
tively, of the image point. 

Finally, the computed values are stored 
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in the display buffer in the subroutine from 
lines 520 to 670. This routine checks that 
the values for X, Y and Z are within bounds, 
and stores them in the first empty location 
in the display buffer after the desired 
location. 


Fina! Thoughts 


We hope this article will encourage 
readers to experiment with 3-D graphics. 
The advantages of the technique are immed- 
iately apparent when it is demonstrated, and 
the applications include such areas as com- 
puter aided design and architectural planning 
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Constructing the Mirror 


The spinning mirror used for the develop- 
ment of the three-dimensional graphics 
described in this article was machined from 
a solid block of aluminum. It was produced 
under the auspices of a National Institute of 
Health grant, and is obviously an impractical 
solution to mirror construction for the per- 
sonal computer experimenter. 

We did, however, build an alternate, in- 
expensive, rotating mirror that is quite ade- 
quate for producing  three-dimensional 
images. It uses surplus parts available from 
the dealers who advertise in this magazine. 
The rotating mirror element is fabricated by 
cutting a 45° angle through a short section 
of cardboard mailing tube of between 3 and 
5 inches (7 to 12 cm) in diameter. This angle 
can be cut using the template shown in 
figure 8. The piece of mailing tube should 
be kept quite short. A piece of aluminized 
Mylar film, available from some art supply 
houses (or from Edmund Scientific Co, 
300 Edscorp Bldg, Barrington NJ 08007), is 
cut slightly larger than the 45° angle end of 
the tube. The Mylar is then stretched over 
the end of the tube and taped to the tube's 
side. This should be done by first stretching 
the Mylar along the long axis of the 45° cut 
and tacking down the Mylar with short 
pieces of tape, then stretching the Mylar 
across the short axis and taping that axis 
down. Then work around the rest of the 
edge, taping opposite sides, and using care 
not to produce any wrinkles, until the entire 
edge is taped down. 

Any motor can be used to spin the mir- 
ror, as long as it is a type whose speed can be 
controlled with a Variac or motor speed con- 
troller. A flywheel cut from plywood or 
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aluminum and mounted to the motor shaft 
is attached to the cardboard tube. [f a mail- 
ing tube can be found with a removable end 
cap, the cap can be mounted to the fly wheel 
plate and the tube can then simply be 
slipped into the end cap. 

The motor and Variac should be mounted 
inside a sturdy enclosure. The motor shaft 
should project up through a hole in the en- 
closure; the flywheel and tube are then 
mounted to the shaft outside the enclosure. 
Motor, flywheel and tube should be care- 
fully centered and balanced. The template 
for cutting the 45° angle through the tube 
can also be used as a pattern for a piece of 
black paper to be glued to the outside of the 
tube. The motor enclosure should be painted 
black to minimize reflections. 

If the motor used has a shaft at both ends 
of the motor housing, a black disk, 3 inches 
(7 cm) or so in diameter, can be attached to 
the shaft inside the enclosure. The reflective 
opto-coupler described in the article can be 
mounted to the inside of the enclosure in 
close proximity to the edge of the disk. A 
piece of white tape applied to the edge of 
the disc will then trigger the opto-coupler 
each time the motor makes a revolution. If 
the motor only has a shaft at one end, the 
opto-coupler will have to be mounted out- 
side the enclosure, with the piece of white 
tape fastened to the cardboard tube. Guard 
against ambient light triggering the opto- 
coupler if the latter method is used. 

Light baffles and shields for the mirror 
should be experimented with; caution 
should be observed around the spinning mir- 
ror, as with any piece of moving machinery, 
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set conversion: the АТУ Research “Ріхе- 
Verter,” which uses the radio frequency 
(RF) modulator method, and the Pickles 
and Trout TVM-04, which uses the direct 
video entry technique. 

The RF modulator method has the 
advantages of simplicity and generality. 
The modulator circuit is easy to construct, 
and no modifications to the TV set are 
required. The circuit board can be mounted 
inside your computer or other video source, 
and any TV set can be used simply by 
clipping two wires onto the antenna ter- 
minals. The disadvantages are that the 
number of characters that can be displayed 
across a line is limited, and that certain 
precautions must be taken to avoid trouble 
with the Federal Communications Com- 
mission. 

When a video signal is used to modulate 
a very high frequency RF signal which is 


then fed through the receiver circuits of a Photo 3: This inside view of the Hitachi Model PA-8 television set shows how 
ТУ set, bandwidth limitations are encoun- the TVM-04 printed circuit board is mounted on the metal frame near the 
tered. The practical limit is about 3.5 MHz, power transformer. 


which is enough to display at most about 
32 characters per line. Photo 1 shows the 
kind of display you can expect when using 
an RF modulator such as the Pixe-Verter. 
The video source here is an Ohio Scientific 
Instruments Model 440B video board, and 
the television set is a Hitachi Model РА-8, 
purchased new for about $90 from a 
discount house in Boston MA. 


When assembled, the Pixe-Verter legally E ӨТКЕРДІ 
becomes what the FCC calls a “Class 1 TV mw ren 
device." Since the device is actually a tiny | pt pian uu 


ТУ broadcast transmitter, the FCC doesn't | / TE e 
want you to broadcast signals which will : ЗИ 
create interference оп your neighbor's = 
TV sets. Actually, the device is so low 
powered that in my experience interference 
is scarcely noticeable on a TV set more than 
a few feet away. The unit should be 
enclosed in a metal box (a typical personal 
computer cabinet is fine), and shielded cable 
should be used to connect the unit to the н : Чі 

ТУ set. Photo 2 shows the Pixe-Verter | | 114 | 10107 : 
mounted in the space provided оп the OSI | ^ й ж” 
440B video board. The unit requires а-5 to бү 

-6.5 V supply, but this сап be obtained by - 

isolating the printed circuit board from the 
video board and reversing the power con- 


nections from the computer's *5 V supply. Photo & The TVM-04 lines up with the back of the TV set's plastic cabinet, 

The simplicity of the RF modulator giving access to a shielded cable connector for the video signal and a switch 
method, as compared with the direct video for selecting either normal program viewing or the computer generated 
entry method, can be illustrated by compar- display. 
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Photo 5: This view shows where modifications must be made to the underside of the Hitachi SX chassis printed circuit board. А 
foil trace carrying the video signal is cut and routed through shielded wire to the external switch, and a small disk capacitor (at 
top with spaghetti tubing on legs) is attached across a spark gap to improve the set's response to abrupt black and white changes. 
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ing the instructions that come with the 
Pixe-Verter (eight steps listed on one page) 
with the instructions supplied with the 
Pickles and Trout TVM-04 (51 very detailed 
steps on six pages). The direct video entry 
instructions also require you to drill holes 
in metal and plastic, cut a printed circuit 
board foil trace while being careful not to 
scratch other foil traces a quarter of an inch 
away, and remove a molded plastic boss 
with a hot knife or other instrument. More- 
over, when working inside the TV set 
cabinet, there is some danger of accidental 
breakage and implosion of the TV picture 
tube! Direct video entry is not for the 
person who has never soldered before. ЇЇ 
you are in this position, ask your friendly 
local computer store to help you. But 
the experienced hobbyist can put together 
the Pickles and Trout kit without hazard 
in about half a day, and the results are 
well worth it. 

| bought the Hitachi Model PA-8 TV set 
with the intention of eventually converting 
it to direct video entry, since the Pickles 
and Trout TVM-04 is specifically designed 
for use in sets with the Hitachi SX chassis 
(Models P-03, P-04, P-05, P-08, P-53, P-63, 
etc). The design of this set facilitates swit- 
ching between normal program viewing 
and direct video entry, and provides suffi- 
cient bandwidth to display as many as 96 
characters on a line. The TVM-04 is 
mounted on the TV set's metal frame 
near the power transformer, as shown in 
photo 3, and lines up with a flat area on 
the set's plastic case to provide a profes- 
sional looking external switch and shielded 
cable connector (see photo 4). Shielded 
wires are run to the point on the set's 
printed circuit board where the foil was cut, 
and a smal! capacitor is also soldered across 
a spark gap to limit the overshoot and 
ringing of the video amplifier when the 
video signal abruptly changes from black 
to white (see photo 5). For comparison, 
photo 6 shows the same video source 
as photo 1, using the same Hitachi TV set 
as photo 1, but with the direct video entry 
mode. As one would expect, the display 
is much clearer, more legible and more 
stable than the display obtained with the 
Pixe-Verter. For what it's worth, the two 
methods can be used together: | can view 
either of two computer generated displays 
at the flick of a switch! 

One consideration that must be borne 
in mind when using the TVM-04 is that the 
modifications to the set void the manu- 
facturer's warranty. Hence it pays to post- 
pone making the modifications until you 
have owned and operated the set for a 
while and are sure that it is working pro- 
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Photo 6: The same display source as that of photo 1, produced on the same 
TV set, but with the aid of the Pickles and Trout T VM-04. Note the sharpness 
of this direct video display in contrast to the RF entry of photo 1. 
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Photo 7: To illustrate the wider field possible with the Pickles and Trout 
direct video conversion, the 64 character display of a SOL-20 was used with 
the converted television perched on top of the SOL. We made no attempt 
to adjust the controls of the television set to remove the overscan con- 
dition evident in this photo of the Processor Technology LIFE demon- 
stration program's output. 
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Our MacroFloppy 
goes twice the distance. 


For 7695, 


Circle 235 on inquiry card. 
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Introducing the Micropolis MacroFloppy™:1041 and :1042 disk drive sub- 
systems. For the 5-100/8080/7-80 bus. Packing 100% more capacity into а 
54 a floppy disk than anyone else. 143K bytes, to be exact. For as little 
as 4 

The MacroFloppy:1041 comes with the Micropolis Mod | floppy packaged 
inside a protective enclosure (without power supply). And includes an S-100 
controller. Interconnect cable. Micropolis BASIC User's Manual. A diskette con- 
taining Micropolis BASIC, and a compatible DOS with assembler and editor. 
The :1041 is even designed to be used either on your desk top, or to be inte- 


(213) 703-1121. 


perly. After this initial "burn-in" period 
you can be reasonably certain that the 
set will continue to operate over the life 
of the warranty, and the modifications 


A note about the photographs: 7he 
photos accompanying this article were 
made іп ВҮТЕ 5 offices with ASA 400 
Speed 35 mm film in a Vivitar single 
lens reflex camera with macrolens, 
tripod, through-the-lens meter, and 
delayed release shutter. The pictures 
of the video displays were made with 
7/15th second exposure time so that 
ап integer number of 1/30th second 
television frames would be exposed. 
The close-up pictures of the internal 
and external details of the Hitachi 
television conversion were made with 
longer exposure times and room light 
as illumination. In all cases, the de- 
layed shutter release was used so that 
any mechanical vibrations from 
manual release would be damped out 
over the 9 seconds or so delay possible 
with this feature. 


grated right into your 5-100 chassis. 

The MacroFloppy:1042 comes with everything the :1041 has, and more. 
Such as d.c. regulators, its own line voltage power supply, and, to top it off, 
a striking cover. Making it look right at home just about anywhere, 

Both MacroFloppy systems are fully assembled, tested, burned-in, and 
tested again. For zero start-up pain, and long term reliability. They're also 
backed up by our famous Micropolis factory warranty. 

And both systems are priced just right. $695 for the MacroFloppy:1041 
and $795 for the MacroFloppy: 1042. 

Vou really couldn't ask for anything more. 

At Micropolis, we have more bytes in store for you. 

For a descriptive brochure, in the U.S. call or write Micropolis 
Corporation, 7959 Deering Avenue, Canoga Park, California 91504. Phone 


Or better yet, see your local dealer. 


MICROPOLIS 


More bytes in store for you. 


can be made. | took this precaution and it 
paid off. | had trouble with the set during 
the first week after | bought it, and had it 
fixed under warranty by a local TV repair- 
man. Some time later | installed the TVM-04 
and have had no trouble with it since. 

My experience has been that either the 
RF modulator method or the direct video 
entry technique can be used with good 
results. ІҒ 32 characters on a line is suffi- 
cient, the Pixe-Verter is quite satisfactory. 
If you want a more dense character display 
and have some experience with electronics 
assembly (or someone to help you), do not 
hesitate to use the TVM-04. | hope this 
article will help you to make an intelligent 
choice.m 


The Pixe-Verter Model PXV-2A is 
available for $8.50 postpaid from ATV 
Research, 13th and Broadway, Dakota City 
NB 68731. The ТУМ-04 is $20 from Pickles 


and Trout, POB 1206, Goleta CA 93018. 
Similar products for both the RF modulator 
method and the direct video entry tech- 
nique are available from Vamp Inc, РОВ 
29315, Los Angeles CA 90029. 


MetaFloppy 


The Micropotis MetaFloppy™ gives you more than four times the capacity of 
anyone else's 5%-inch floppy. Because it uses 77 tracks instead of the usual 55. 


The field-proven MetaFloppy, with thousands of units delivered, comes 
in a complete family of models. And, like our MacroFloppy™ family of disk 
drives, MetaFloppy is designed for the 5-100/8080/7-80 bus. 

For maximum capacity, choose our new MetaFloppy:1054 system. Which 


actually provides you with more than a million bytes of reliable on-line stor- 


age. For less money than you'd believe possible 


The MetaFloppy:1054 comes complete with four drives in dual config- 


uration. A controller. Power supply. Chassis. Enclosure. All cabling. A new BASIC 
software package And a DOS with assembler and editor. There's even a built- 
in Autoload ROM to eliminate tiresome button pushing. 

If that's more storage than you need right now, try our 
MetaFloppy:1053, with 630,000 bytes on-line. Or our Meta- 
Floppy:1043, with 515,000 bytes on-line. Either way, you can 
expand to over a million bytes on-line in easy stages, when you 


need to. Or want to. 


In other words, if your application keeps growing, we've got 


you covered, With MetaFloppy. 
The system that goes beyond the floppy 


For a descriptive brochure, in the U.S. call or write Micropolis 
Corporation, 7959 Deering Avenue, Canoga Park, California 91504. 


Phone (213) 703-1121. 
Or better yet, see your local dealer. 


МККОГОП5 


More bytes іп store for you. 


Continued from page 8 


Atlantic ocean into northern New England. 
The storm sat in place, and the snow came. 
And came. And came. Before it was all 
over, perhaps a full meter of new snow 
had been deposited over much of southern 
New Hampshire. Boston and the state of 
Massachusetts rolled up their sidewalks 
again and closed down with some 68 cm of 
snowfall (a previous storm had set local 
records two weeks earlier, only to be out- 
done by this new storm). 

But the evaluation of such a storm 
depends upon your point of view. For those 
fortunate enough to be away from the raging 
sea and power outages, it is an opportunity. 
It provides a nice new carpet of snow so that 
when | go skiing again next weekend the 
slopes will take on a whole new character. It 
provides me with the opportunity to spend 
20 minutes and cross country ski to the 
office today. 

Yesterday, while the snow was falling and 
our office was closed, it provided me (and 
many another personal computer user) with 
an absolutely superb excuse to stay home 
with my computers. | spent a quiet day 


ТАС ы 


working on the systems software for my new 
disk drive. During the course of one snowy 
day | vastly updated my documentation of 
the systems software, created a new 1 K 
EROM with low level disk drivers for inter- 
rupt driven block transfers between memory 
and disk, implemented a primitive physical 
IO operating system to use as a tool in 
developing the final operating system for 
my computer, and designed the details 
of the file system for the new systems 
software; all in one snowy day which is 
now called “Тһе Blizzard of '78." 

A solitary day in my basement labora- 
tory, isolated by blowing and drifted snow, 
turned into an unexpected opportunity 
to steal some time to work on my personal 
creations. While the rest of the region 
freaks out over excess snow, a computer 
experimenter can certainly turn the time to 
advantage until the storm has blown itself 
away. 

Of course the reality of the snowy day 
returned at 6:00 this morning when | began 
to dig out the driveway. But the process 
of moving the snow is an opportunity: even 
computer people need a bit of vigorous 
exercise on occasion.M 


TIOdOMOIW 
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41 GREAT LOCATIONS 


Computerland 


NOW OPEN: 


I ALABAMA 


217302325 


(205) 539-1200 


Gary А Ford, Assistant Professor 


Comments on PASCAL, 


Mission Viejo 
Mountain View 


Thousand Oaks 
Tustin 
Walnut Creek 


CALIFORNIA 
Dublin (415) 828-8090 
El Cerrito (415) 233-5010 
Hayward (415) 538-8080 
Inglewood (213) 776-8080 
Lawndale (213) 371-7144 


(714) 770-0131 
Call Information 


Ы San Diego (714) 560-9912 
Learning How to Program, San Francisco (415) 546-1592 
San Jose Call Information 

San Mateo (415) 572-8080 

and Small Systems Santa Rosa Call Information 


(805) 495-3554 
(714) 544-0542 
(415) 935-6502 


Dept of Mathematics The editorial in the December 1977 COLORADO 
Arizona State University BYTE asked if PASCAL is the next BASIC. Denver (303) 759-4685 
Tempe AZ 85281 Implicit in this question is the suggestion CONNECTICUT 
that personal computing needs a widely used Fairfield (203) 374-2227 
programming language. Ostensibly, this will DELAWARE 
facilitate exchange of software, and thus Newark (302) 738-9656 
help eliminate the existing software vacuum GEORGIA 
for personal computer systems. Should Atlanta (404) 953-0406 
ILLINOIS 
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PASCAL be the language used to begin to 
fill this void? To answer this question, we 
should look at the history of PASCAL to 


Arlington Heights 
Niles 


(312) 255-6488 
(312) 967-1714 


. Oak Lawn (312) 422-8080 
see for what purposes it was developed. KENTUCKY 
Wirth states two principal goals for Louisville (502) 425-8308 
PASCAL: “to make available a language MARYLAND 
suitable to teach programming as a systema- Rockville (301) 948-7676 
tic discipline based on certain fundamental MICHIGAN 
concepts clearly and naturally reflected by Kentwood (616) 942-2931 
the language," and “to develop imple- Southfield (313) 356-8111 


mentations of this language which are both 
reliable and efficient on presently available 


NEW HAMPSHIRE 
Nashua 


(603) 889-5238 


computers” (emphasis added). NEW JERSEY 

With regard to the first of these goals, Cherry Hill Call Information 
Wirth contends that “the language in which Morristown (201) 539-4077 
the student is taught to express his ideas NEW YORK (716) 836-6511 
profoundly influences his habits of thought Ithaca (607) 277-4888 
and invention." My experience shows that OHIO 
this is a remarkably accurate statement. | Cleveland (216) 461-1200 
have taught computer science to university OREGON 
undergraduates for several years, and recent- Portland (503) 620-6170 
ly taught several intermediate level courses TEXAS 
to students with a variety of programming Austin (512) 452-5701 
backgrounds. The students had all had two Houston (713) 977-0909 
or three quarters of formal computer science WASHINGTON 
courses at the same university during the Bellevue (206) 746-2070 
previous уеаг, and all were familiar with the Federal Way (206) 838-9363 

Tacoma Call Information 


same computers. However, some had learned 
to program in BASIC, some in FORTRAN, 
and some in a structured variant of 
FORTRAN which included, among other 
features, two varieties of if-then-else, five 
varieties of iterative statements, two varieties 


WASHINGTON, D.C. 


INTERNATIONAL 


Sydney, NSW Australia 


Call Information 


29-3753 


FRANCHISE OPPORTUNITIES AVAILABLE 


CALL ED FABER 


(415) 895-0363 
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Тһе Best Game іп Town. 


Welcome to ComputerLand. 
An incredible adventure into 
the world of personal 
computers. A one-of-a-kind 
shopping experience. 


Each ComputerLand store 
presents everything you ever 
wanted to know about 
computers. And then some. 


Take our Game Room, for 
starters. You'll find excitement 
for the whole family in our 
endless variety of chalienging 
computer games. You can battle the Klingons in an 
out-of-this-world game of StarTrek. Create an elec- 
tronic work of art with a computer controlled TV. Test 
your skill in а game of computerized hangman. 


You can even plot your biorhythm. 


But we're more than just fun and games. 
Each ComputerLand store offers a 
knowledgeable and person- 
able staff of professionals 


to serve you. 


Plus the greatest avail- 
able selection of micro components. Whether it’s a data 
processing system for your business or a computer controlled 
sprinkler system for your home, you'll find whatever you need 
at ComputerLand. 


Read оп. . 
Genuine Service. 


We want to supply 
you with the one 
system that’s right. 
Rather than a com- 
plete system that isn't. 
Or a limited system 
that is. 


That's why, at Com- 
puterLand, you deal 
with real professionals 
who are also real 
people. People who 
speak your language 
... in addition to BASIC, COBOL or FORTRAN. 


People, in short, who can offer both the novice and 
the old hand the same expert guidance in selecting 
the optimum system he or she needs. 


Yet, assisting in the purchase is only the beginning of 
ComputerLand's service. If the kit you bought requires a 
little more do-it-yourself than you yourself can do, we 
provide assembly assistance. 


If that complex program proves to be just that, we provide 
programming assistance. 
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And if your system breaks down, 
our in-store service department 
will get you back up and 
running. 


Right now! 
Great Selection. 


Your first stop at ComputerLand 
may well be your last stop. 


ComputerLand offers the finest 
quality and 


Ке” largest selec- 

PINE tion of all the 
major brand names. 

Like Apple Computer, 

4 Cromemco, DEC, Diablo, 
Hazeltine, ICOM, IMSAI, Lear Siegler, 

National Semiconductor, North Star, Texas 

instruments, Vector Graphics and more. 


Plus a complete inventory of tools, books and accessories. 


What's more, at ComputerLand, we deal in product. Not 

promises. Our inventory is on our own shelves. Rather than the 
manufacturer's. So you can take delivery on tomorrow's com- 
ponents today. 


Which means, 
simply put, that at 
ComputerLand, you 
get exactly what 
you want. 


Exactly when you 
want it. 


Be Our Guest. 


Begin with the 
grand tour of our 
exhibit areas. “Тез!- 
drive” any of our 
individual systems. 


Then tell us your needs. We'll sit down and talk about the system 
that's right for you. It's as easy as that at ComputerLand. 


The great computer store. RATED G. 


Call orwrite for the address of the ComputerLand store nearest you. 
Franchise opportunities available. 


Computerland 


14400 Catalina St., San Leandro, CA 94577 (415) 895-9363 
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of multiple branch structures, and a simple 
but powerful procedure facility. The struc- 
tured FORTRAN programmers proved to be 
significantly better performers in the inter- 
mediate level courses in all ways. They were 
much quicker to understand new algorithms, 
new data structures, and new applications. 
They were superior in applying this know- 
ledge to new problems, which can, in part, 
be attributed to the fact that they were not 
thinking in the narrow terms required in 
BASIC and FORTRAN. They wrote better 
programs in assembly language, perhaps 
again because they could think in structured 
programming terms. They also, not unex- 
pectedly, learned PASCAL (which was 
taught in conjunction with a data struc- 


students. In fact, some of the BASIC and 
FORTRAN programmers never did make 
the transition to PASCAL; they wrote 
PASCAL programs that looked like line by 
line translations of BASIC and FORTRAN 
programs. An informal follow-up of some 
of these students in more advanced courses 
showed that the BASIC and FORTRAN 
group continued to lag behind, especially 
іп courses in analysis of algorithms and 
design of large systems. 

Of course, this was not a controlled 
experiment, so the conclusions cannot be 
supported scientifically. However, | believe 
it is true that since so much of computer 
science involves abilities to analyze, to or- 
ganize, and to plan, the thinking process 


tures course) much faster than the other taught in a first programming course, which 


Your MicroComputer 

can be a Money-Making 
Machine with SOFTWARE 
from SYNCHRO-SOUND 


Here are two Software packages that enable you to profitably make 
full use of the potential in your small computer system: Synchro- 
Sound's interactive business systems designed for use on an 8080- 
or Z80-based microcomputer with floppy disks and a hard-copy 
printer. Written in Microsoft Basic (known as Altair Basic*), the soft- 
ware supports file maintenance, query and reporting functions. This 
support includes creation, modification and deletion of customer 
records and processing of transactions to be posted against the 
files. 


ACCOUNTS RECEIVABLE PACKAGE 
The A/R module creates a history file of charges, credit and pay- 
ment records for audit purposes. Payments can be applied to a 
particular invoice, or to the oldest open items. Batch Mode for 
monthly statements, aged receivables schedule, and delin- 
quency notice as well as on-line inquiry mode for specific infor- 
mation are both fully implemented. 

$500.00 


_ Operators Manual only— $35.00 refundable upon purchase of Software Package. 
= Microsoft Disk Basic—Single Copy $350.00 


Шин ast 
"ТИПТЕ, 


INVENTORY PACKAGE 

The inventory system maintains a current listing of stockitems 
featuring on-line transaction processing. Reporting functions 
include a master inventory listing with price and cost data, 
reorder alerts, vendor specification, and summary valuations. 
Year-to-date usage records are kept for each inventory item to 


facilitate sales analysis. 
$500.00 


Operators Manual & Disk—Single Сору Operators Manual & Disk— Single Copy 


SYNCHRO-SOUND Enterprises, Inc. 


193-25 Jamaica Avenue 
Jamaica, New York 11423 
212/468-7067 TWX 710-582-5886 


Hours 9-4 Daily 
and Saturday 


WRITE OR CALL 
FOR FURTHER 
INFORMATION 


Full Software-Hardware 
Systems are now 
available and additional 
Software Packages will 
be available in the 
near future 


Working Systems 
on display 


BankAmericard/Master Charge 


* Altair is a trademark of MITS, Inc. 
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SYNCHROSOUND 


ENTERPRISES, INC. 


Everything you need in small computer systems! 
LEAR SIEGLER ADM 3A TERMINAL CENTRONICS 779 PRINTER 


Kit 215265 B. A $1099.00 


ADM 1A TERMINAL 111 


Assembled M к сн, 


$1529.00 


АОМ 2 TERMINAL 


$1995.00 


NN 703 
a. SERIAL PRINTER 


| 52395.00 


=) 761 PRINTER 


= KSR with Keyboard $1695. 00 
OKIDATA MODEL 110 LINE PRINTER 


Friction Feed 
$1149.00 


Tractor Feed 


$1279.00 
RS 232C Serial Interface 


$260.00 


MODEL 22 LINE PRINTER 
Tractor Feed $2249.00 


— 


Assembled 


HAZELTINE 1500 
VIDEO TERMINAL 


Assembled $1 149.00 


Kit also available 


MODULAR 1 
INTELLIGENT 
TERMINAL 


IMSAI 8080 MICROCOMPUTER 


i 

e 989 8 

toeea tu ылыы; Ж 
7 m : 


| With 22 slot 


4 $649.95 


TELETYPE MODEL 
43 PRINTER 


$1299.00 


SPECIAL BUYS 


IMSAI Double Density Persci Drive......... 


Sorac IQ 120 Video Terminal.............. 959.00 
DIGITAL Systems Dual Density Floppy ...... 2745.00 IMSAI PC S-80/15 8085 
Compucolor 8001 Color Computer......... 2595.00 
ІСОМ Microfloppy System............... 989.00 COMPUTER 


North Star Microfloppy Disk Kit........... 599.00 


^ dies eene Us Kit 
Сготетсо 2-2 КИ....................... 565.25 GM ASA 749 00 
Micropolis Model 1053MOD 2............. 1799. | 5 р 
IMSAI АР44-44 Col. Printer КіЇ............. 329.00 ; i. E Assembled 
TDL Xitan Alpha 1 Computer Kit........... 699.00 | -— ын mnt 
ICOM Model FD 3712.................... Д ` $929 „ОО 


We carry а full line of the following: TDL, 
Centronics, Seals, Hazeltine, Micropolis, 
Hayden, IMSAI, Cromemco, 


SYNCHRO-SOUND enterprises. nc. 


The Computer People 


Compucolor, Icom, Lear Siegler, Okidata, 193-25 Jamaica Avenue, 

DEC, Javelin, North Star, Peripheral Vision. Jamaica, New York 11423 

Same day delivery and shipping on most 212/468-7067 TWX: 710-582-5886 

items. Full modern repair facilities on Hours 9-4 daily Visit ournew showroom 
premises for complete servicing of and Saturday Working units on display 


everything we sell. Dept. BBB BankAmericard Master Charge 
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POWERFUL DISK BASED SOFTWARE 
for NORTH STAR DISK and 
HORIZON COMPUTER USERS! 


SYSTEM Z Development Software 
Requires | North Star Disk Drive 
| and 12K RAM 


ASMB 780 Disk Based Assembler for rapid 
development of moderately sized assembly 
language programs. Requires 8.5K of 
memory. Price: $60 


DASMZ A Disk Based Assembler for develop- 
ment of large assembly language programs. 
Requires 6K of memory. Price: $60. 


ZEDIT A powerful text editor with full 
text manipulation operations. Requires 


1.5K of memory. Price: $60. 


ZEBUG A Debug Monitor/Disassembler that 
translates object code into instruction men- 
monics. Requires 3.5K memory. Price $60. 


BUSINESS PACKAGE 


General Ledger $60 
Accounts Payable 500 
Accounts Receivable 500 
Payroll $60 
Inventory $60 
Amortization 535 
Mailing List 460 


Purchase complete Business Package for $395 


Dealer inquiries are invited. 
Write or call for full Software Package details: 


SunshineComputer 
Company 


207105. LEAPWOOD AVE., CARSON, CA 90746 
(213) 327-2118 
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in turn depends on the language used, has an 
enormous impact on the development of 
computer scientists. 

Thus, PASCAL sounds like a good lan- 
guage for beginners (ie: many of today's 
computer hobbyists). There аге other 
reasons for supporting the spread of 
PASCAL, including, for example, its out- 
standing data structuring facilities. Some 
problems are easily stated and solved in 
terms of such structures as sets, lists, 
sequences, trees, or groups of disparate 
items. PASCAL allows the programmer 
to define and to deal directly with such 
structures, whereas BASIC and FORTRAN 
force the programmer to disguise these 
structures as arrays. Of course, obscuring 
the original ideas often leads to obscure 
program logic. 

With regard to Wirth's second goal 
for PASCAL, we suddenly have a problem. 
The personal computer systems of today 
are quite different from the "presently 
available computers" Wirth had in mind 
ten years ago. Therefore, some language 
features that are desirable for present 
personal computer systems аге absent 
from PASCAL. Perhaps the most important 
of these features are in the category of 
access to peripheral devices and processor 
hardware facilities. 

PASCAL has only two primitive Ю 
operations: get and put. Each moves a single 
unit of data (character, integer, record, etc) 
from or to a sequential file. Files are not 
necessarily associated with or stored on 
secondary storage devices, although two 
special predefined files (named input and 
output) are available for those files asso- 
ciated with devices that will also be accessed 
by humans. There are in addition two pre- 
defined procedures (named read and write) 
that perform data transmission from or to 
files іп particularly useful ways, but it is 
important to emphasize that these are 
procedures (subprograms) and not state- 
ments or operations in the language. 

The peripheral devices of personal com- 
puter systems are extremely varied, and very 
few system configurations are exactly alike. 
Therefore, each user will need somewhat 
different IO capabilities in the language. 
Many users have an on line terminal, access 
to which requires the ability to access 
specific absolute addresses in memory or 
specific port addresses. Users with disks 
will need direct access file capabilities. 
Others may want the ability to process 
interrupts for real time applications. None 
of these capabilities exist in PASCAL, and 
none can easily be implemented as a dis- 
guised sequential file. 


The obvious conclusion is that if a push 
for PASCAL as the language of personal 
computing is made, there will be a variety 
of nonstandard implementations. This is 
exactly what we have seen with BASIC. 
Each individual implementor will add her 
own versions of her own favorite bells and 
whistles. We may expect numerous methods 
of specifying absolute memory addresses 
(peeks and pokes), direct access disk file 
statements, and all kinds of facilities to 
handle the exotic peripherals being attached 
to personal systems. In addition, imple- 
mentors will want to add their own favorite 
data type (for example, PASCAL does not 
have a built-in string data type), and their 
own favorite operator (for example, 
PASCAL does not have an exponentiation 
operator). Next, seeing the size of the 
resulting compiler, implementors will begin 
to delete their least favorite standard fea- 
tures (often meaning the ones they least 
understand), in order to come up with a4 K 
version of ‘‘eensyweensyPASCAL.” 

One approach to preventing some of the 
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балс language 


SOFTWARE 


Tired of nagging non-users asking what that machine сап 
do besides counting from | to 1000 and playing games — 
can't get no respect?? 


We are developing programs that are useful to you and will 
involve your family with your computer. Our first set of 
programs are finished and tested to run in 3k (useable 
memory) using these verbs: ABS DATA DEFFN DIM FN 
FOR-NEXT GOSUB RND GOTOINPUT PRINT READ IF- 
THEN RETURN 


These programs (25 in ail) are tutorial, using you or your 
child's name. It gives several tries, and displays helping in- 
formation, if necessary. 
Most Importantly, it continually adjusts to the operator's 
Skill so people from 1st grade to college willbechallenged. 
Math i Includes 7 programs for addition, subtraction, 
multiplication and division of whole numbers 
and same with intergers 
Math2 = Includes 9 programs for addition, subtraction, 
multiplication and division of decimals and same 
with fractions. Also area and volume. 
Math3 Includes 9 programs in three areas, algebra. 
percentage, and metric conversions. 
Each set includes source listings, documentationandcosts 
59,95 per set of 7-9 programs with money back guarantee. 
Where else can you buy extremely useful and educational 
programs for about 51 each. All three sets will be $24.95 
during May and will aliso include 5 free financial programs. 


Send personal check or money order to: 


CONTRACTORS' MANAGEMENT 
SYSTEMS,INC. - 


problems just mentioned is to get all of us VSS Eon Ala HET, Ya 2e 


hobbyists together to agree (is this possible?) 
on a standard set of additions and deletions, 


P.E.T. users may add $8 for a tape See other ad 


or perhaps a few standard sets in order to 
develop 8 K, 12 K, 16 K, etc, versions. The 
traumatization of the language could be 
minimized by requiring that all the new 


РЄТ SOFTWARE 


First, seeour other ad togiveyouanidea of where 
our company is going and then we will meet back here... 
See ya.... 


Glad to see you back again. We have developed two other 

packages that run exclusively on the. . 4K . . PET. Тһе 

first one relies very heavily on the excellent graphic capa- 

bilities of the PET. Graphic (1) has 3 graphic games on 

tape. 

1. 3-0 Tic-tac-toe Display boards in 3D 

PVS.P,PVS,C, CVS.C 

2. Space Wars Real time graphics with 
moving targets 

3. Tank Battle Exploding mines and a lot of 
obstacles 


All Three $14.95 


WANT TO LEARN BASIC LANGGAGE 
Interactively with your PET? Ош first tape (Basic-1) is 
ready now. Two other tapes will follow and will be ready 
when you finish Ваѕіс- 1. 
1. Вавіс-1 Tape 1 


Fundamentals of 
Basic 

Advance Program- 
ming 

Graphics and files 


2. Basic-2 Tape2 


3. Basic-3 Tape 3 
Basic-1 $19.95 
There is already another company that has tutorial basic 
on one (аре: we are offering three tapes. 


SEND IN YOUR NAME AND DESCRIPTION OF 
YOUR COMPUTER AND RECEIVE 5 FREE 
FINANCIAL PROGRAMS 1 


CONTRACTORS' MANAGEMENT 


SYSTEMS, INC. 
P.O. Box 212, Chantilly, Va. 22021 
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features be implemented as procedures, 
rather than as new statement types, thus 
maintaining the syntactic integrity of the 
language. Of course, this would require a 
capability to link external procedures to 
each PASCAL program, and none of these 
procedures could be written in PASCAL. 
This means either that all users will need 
to know another programming language, 
or that the implementors of the new 
varieties of PASCAL wil! have to supply 
customized procedures for each customer. 

There is a fundamental flaw in this 
approach, however. PASCAL was not in- 
tended to be all things to all people. It was 
designed with specific, well thought out, 
predefined goals. All aspects of the language 
were designed to complement each other 
in attaining those goals. Any deletion from 
the language, however minor it seems, will 
upset this balance, and thus damage 
PASCAL's ability to achieve its goals. Dele- 
tions and additions will also change the 
character of the language, and it is this 
overall character of PASCAL that has 
brought it so many devotees. 
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55 ВЕТ”” 


DELIVERY FROM STOCK 
ТО 30 DAYS 


Advanced 8K Model 
—only $795 


No computer know-how needed! Uses extended “BASIC” 
—the sensible computer language. Self-contained with its 

own 9" video display. Built-in keyboard with 128 alpha- 
numeric and graphic characters. Built-in cassette tape recorder. 
Complete with 14K operating system and 8K memory built-in 
(expandable to 32K). 


—Coming Soon— 
BUSINESS SYSTEMS FOR PET 


System includes PET Model 8K Computer, second Tape Drive, 
and an 80 column, 120 cps impact printer— about $1500. 
Available software includes: ACCOUNTS RECEIVABLE, 
INVENTORY CONTROL, ACCOUNTS PAYABLE, CASH 
RECEIPTS AND DISBURSEMENTS, and GENERAL LEDGER. 
Other software programs include: Checkbook ($15.95), 
Mortgage ($15.95), Startrek ($9.95), Annual Report Analyzer 
($22.95), Options Analysis ($24.95), Finance ($12.95), and 
many more! 


Send $795 (plus $10 shipping) for PET model 8K. PET 
Printers and second tape Drives also available. NYS Residents 
please add Sales Tax. Master Charge and VISA accepted. 


THE COMPUTER FACTORY 
790 Madison Ave. (cor. 67th St.) 
New York, NY 10021 


Open 10-6 pm Tuesday — Saturday 


212-PET-2001 
212-249-1666 


A better approach, | believe, is for those 
of us in personal computing to get together 
to agree on principles for the next widely 
used language, rather than on the features 
to add to or delete from an existing lan- 
guage. This is not any kind of vote against 
PASCAL; to the contrary, | hope PASCAL 
will become available to all hobbyists 
with systems that can support standard 


PASCAL, and that it be used for all suitable 
applications programming. | have used 
PASCAL for at least 9596 of my own pro- 
gramming over the last three years, and ! 
cannot recommend it too strongly. 

If a new personal computing language 
were developed from guiding principles, 
| would hope that it would have much of the 
flavor of PASCAL. | would hope it would be 
syntactically uncluttered like PASCAL, 
not only because it makes the language 
easier to use, but also because it allows 
much simpler (smaller) language trans- 
lators. | would hope it would have con- 
trol structures at least as strong and as 
logical as those of PASCAL, and data 
structuring facilities as simple and powerful 
as those of PASCAL. It should be designed 
so that we can write almost all of our soft- 
ware in this one language, including both 
systems and applications programs. It should 
not try to provide every feature of every 
existing language, but rather, like PASCAL, 
provide a small set of primitive constructs 
from which users can define their own 
powerful features. It should allow us to 
write truly portable programs and to main- 
tain a library of procedures, since a good 
procedure facility, like that of PASCAL, 
is perhaps the single most important tool 
for software developers. But whatever we 
choose to put in the language, let us design 
it from principles, and not evolve it from a 
set of independent features, as was the case 
with BASIC and FORTRAN. 

There are probably several persons out 
there with thoughts on this subject, and ! 
commend BYTE's Languages Forum as a 
means of communication. | would also 
enjoy corresponding directly with anyone 
with ideas in this area.m 


It has the latest news for users 
(and prospective users) of Heath 
Co. computer products. It isn't 
company-controlled--BUSS can get 
new product information and tid- 
bits about items being developed 
before the official announcement 
by Heath Co. But BUSS does more 
than that--BUSS also lets you in 


THE INDEPENDENT NEWSLETTER or НЕАТН Co, COMPUTERS 
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‘why the last ЕС is 


on news of compatible hardware & 
software from other vendors. H8 
and Н11 users may save enough on 
these products to pay for a BUSS 
subscription several times over. 
And users of the ET-3400 Trainer 
aren't left out either. 

The first issue of BUSS came out 
more than a year ago in April of 


325 PENNSYLVANIA AVENUE, S.E. 


the best ШЇ; 


1977. Every issue goes by first 
class mail and almost all orders 
for new subscriptions are filled 
within two days. Back issues go 
fast, but most of those for 1978 
are still available. BUSS keeps 
getting better. 50 send for it: 


12 Issues For $ 6.80 
WAsHINGTON, DC 20003 
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APL’s Characteristics 


John E Howland, chairman 
Computing and Information Sciences 
Trinity University 

751 Stadium Dr 

San Antonio TX 78284 


! would like to add some comments con- 
cerning the APL letters published in the 
November 1977 "Languages Forum." Many 
of the comments published indicate a lack of 
familiarity or understanding. This familiarity 
comes only after extensive use of a pro- 
gramming language. There seems to be a 
general impression that APL is a rela- 
tively new language which has design flaws 
which are due perhaps to the hasty way in 
which the language was put together and 
which are easily corrected by making one or 
two simple changes. For example, ‘‘the APL 
character set is not ideal for use with 5 by 7 
dot matrix printers or video displays," so 
we should redesign the APL character set. 
There are already several successful existing 
5 by 7 dot matrix implementations of the 
APL character set; however, the real point 
here should be that we should consider using 
a 7 by 9 dot matrix or some other size or 
hardware technique to implement the APL 
character set rather than change the char- 
acter set to fit the hardware. 

Another example concerns the order of 
execution. APL goes from right to left which 
is clearly backwards, so let's just make one 
simple change and have it go left to right. 
One suggestion was that this would be a 
great help to all those APL programmers 
who begin entering their programs before 
they have finished writing them. To me, 
this is similar to the person who opens his 
mouth and begins to speak before engaging 
his brain. The real solution to the suggested 
problem has nothing to do with the order 
of evaluation of APL expressions. 

Since many readers have only recently 
encountered APL, some discussion of order 
of evaluation may be appropriate. Moti- 
vation for the APL order of execution can 
be traced to the standard mathematical way 
of handling functions of a single argument. 
In a sequence of functions such as Sin 
Arctan X, the order of evaluation is Sin of 
Arctan of X. The value of the entire expres- 
sion to the right is the argument to a unary 
function, and this argument is usually 


INTERNATIONAL DATA SYSTEMS, INC. 


400 North Washington Street, Suite 200, Falls Church, Virginia 22046 U 5 А 
Telephone (703) 536-7373 


88-MODEM: A compiete serial 1/O port and an Originatle/ Answer MODEM on an 
S100 bus compatible board. The 88-MODEM features automatic auto-dialer (not 
sollware timed), operates al any soflware setecled baud rate between 66 and 600 
baud. has separate 8-pole transmit and receive active fillers, and ай functions are 
software selected. The 88-MODEM provides communication to -58 арт and is intended 
for use with ether a CBS (10010) ог CBT Data Access Arrangement for connection 
to the telephone system The kit price is $245.00 


1 
i 
4 
^" 
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2 


88-UFC UNIVERSAL FREQUENCY COUNTER: The 88-UFC is ап S100 compatible 
frequency and period measurement module. The 88-UFC tias tour soflware selected 
inputs Frequency measurement to above 600MHz and period measurement to /10th 
microsecond are standard The counter provides nine digils of readout and is priced 
at $179.00 in kit form. 


C 


27 GPM-1 tias көтен 


Онт №0 м дала атаны, tn 


88-SPM CLOCK MODULE: Тһе 88-SPM provides a lime of day ctock and an іпде- 
pendent reatlime clock on one 5100 сотранйе modute. Provisions are included for 
battery backup so Ihe 88-SPM can maintain the lime during power-off conditions 
$9600 kit 


10010 (Type CBT) Data Access Arrangement $125 00 
88-RCB 16 Channel Relay Contro! Board Kit $179.00 
MCTK Morse Code Тгатег/Кеуег Kit 29.00 
TSM Temperature Sensing Modute Kit 2400 
DAC-8 8-Bit Digitat to Anatog Converter Kil 19.00 
88-ТСХО Temperalure Compensated Crystal 

Osciitator for 88-UFC 145,00 
88-XTAL Crystat Timebase option tor 88-SPM 25.00 


TERMS Payment with order shipped prepaid, added tor COD. Master Charge accepted 
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FOR SWTPC 6800 


AS-1 ANALOG INTERFACE MODULE 
* FAST, ACCURATE A/D, D/A 


CONVERSIONS 


EIGHT ANALOG INPUT CHANNELS 
ONE HIGH-SPEED ANALOG OUTPUT 
OCCUPIES ONE I/O SLOT : 


$87.50 KIT $115.00 ASSM. 


SC-1 SERIAL INTERFACE CARD 

* RS-232 SERIAL INTERFACE 

• FULL CONTROL SIGNALS 
IMPLEMENTED 

e MOST VERSATILE SERIAL МО 
AVAILABLE 

• $30.00 KIT $40.00 ASSM. 


. U.S. Orders Postpaid 


written on the righthand side of the func- 
tion. The APL language includes a large 
number of primitive functions. Rather than 
develop a complicated rule giving priorities 
of primitive and user defined functions, all 
such priorities were eliminated. This also 
allowed user defined functions to be given 
the same importance and syntax as primitive 
functions. The rule for evaluating functions 
of a single argument is extended to functions 
of two arguments, using infix notation, by 
having the right argument be the value of the 
entire expression to the right and the left- 
hand argument be the first value to the 
left of the function. A consequence of this 
extension is that the only nonredundant 
use of parentheses, to alter the order of 
evaluation, is to form the left argument of a 
function. 

To summarize, APL order of evaluation 
from right to left comes from the use of 
standard function notation of writing the 
argument of a monadic function on the 
right of the function and the desire to 
introduce no hierarchy of evaluation such as 
multiplication before addition. 

If one desires to evaluate expressions 
from left to right, using no priorities among 
functions, then one will probably have to 
introduce a ''left monadic” notation such as 


X Arctan Sin. 


which, unfortunately, has to be read from 
right to left! If опе extends this notation to 
functions of two arguments in a similar 
manner, then one has the problem of writing 


the subtrahend and divisor to the left of the 
function symbol so that 3 + 6 equals 2. 
Also, assignments are probably made to the 
right, rather than the left. Such extensions 
lead to a confusing notation because they 
must be read from right to left. 

It should be clear at this point that the 
right to left order of evaluation rule which 
is used in APL was not chosen in an arbi- 
trary manner. It was chosen so that APL 
could be read from left to right. 

APL is not a new language which was 
thrown together quickly. Actually, it is 
one of the oldest computer languages 
dating back to before 1962. Unlike most 
computer languages, APL enjoyed ап 
extended period of development and 
refinement before it was implemented 
on a computer. During this time, many 
changes were made. The changes were 
easy to make because there were no inter- 
preters to change and no user community 
to complain. The APL character set evolved 
during this time to its present form. One 
unusual aspect of this character set is the use 
of overstrikes to represent some functions. 
This technique allows easy addition of new 
characters for new functions when they are 
incorporated into the APL language. 

In summary, the APL language was very 
carefully designed. Few, if any, arbitrary 
choices were made during the development 
of APL. Some of the controversial features, 
such as the character set and order of evalu- 
ation, are based on standard mathematical 
notation and convention and are not easily 
changed.m 


MORE 6800 SOLUTIONS: 


DA-1UPGRADE KIT 


RETAINS FULL CASSETTE I/O 
CAPABILITY 

INCLUDES RT/68MX ROM - 
MONITOR/O.S. 


ALLOWS USE OF BASIC, EDITORS, 


ASSEMBLERS, ETC. 
RS-232 SERIAL INTERFACE 
DA1 w/70 p. MANUAL $69.95 


MOTOROLA MMS68104 16K RAM 


* 16K BYTES DYNAMIC RAM 


* EXORCISOR — TYPE BUSS 
e $395.00 ASSEMBLED 


FOR MOTOROLA“D2” 


CONVERTS D2 TO TERMINAL I/O 


* ENGINEERED SPECIFICALLY FOR “D2” 


Master Charge & VISA Welcome 


M6800 SOFTWARE 


A/BASIC COMPILER _ 
8K EXTENDED BASIC COMPILER 
CONVERTS BASIC PROGRAMS TO 
FAST, MEMORY EFFICIENT 
MACHINE LANGUAGE 
DESIGNED'FOR RT/68 — SUPPORTS 
MULTIPROGRAMMING 

е EXTREMELY VERSATILE I/O 

“ KC CASSETTE + MANUAL — $49.95 


RT/68MX OPERATING SYSTEM 


* EXPANDED CONSOLE MONITOR ROM]: 
* REAL TIME OPERATING SYSTEM 

* DIRECT MIKBUG REPLACEMENT 

* PIA OR MULTI-ACIA 1/0 

• КТ/68МХ ROM w/MANUAL $55.00 


Write or call for Free Catalog. 


MICROWARE SYSTEMS CORPOR ATION 


Р.О. BOX 954 е DES MOINES, IOWA 50304 • 


May 1978 O BYTE Publications Inc 


(515) 279-9856 


Circle 240 on inquiry card. 


Warnier-Orr Diagrams: 


Some Further Thoughts 


The article "Structured Program Design" 
in the October 1977 BYTE, page 146, has 
certainly simplified my thinking. However, 
the use of the symbol (Ж) seems to violate 
a rule implicit in the Warnier-Orr diagram 
that one need not and in fact must not go 
up in a list contained within a bracket of a 
given order. The © symbol requires 
checking up and down the list of case 
statements. | believe that what is meant 
is illustrated in figure 1. In this example 
CASE J is equivalent to ROLL = “J.” 
This manner of diagramming clarifies the 
relationship between statements having 
alternatives and statements not having 
alternatives. It also eliminates the need for 
the instruction SKIP, since the finding of 
no more items in a list of a given order is 
the equivalent of an instruction to return 
to the proper place in the list of the next 
lower order, where the order of a list is 
its position from left to right as shown 
in figure 2. 

| would like to define the instruction 
RETURN to mean "in the list of next lower 


GT Wedemeyer 


#17 Forest View Trlr Ct 
lowa City IA 52240 


Figure 1. 
BEGIN TURN 
(- ROLL DIE) 
DETERMINE “J” PICK RANDOM "J" BETWEEN 
ONE AND SIX 
CHOOSE CASE "J" { case 1 
f case 2 
| case 3 
f case 6 
(RETURN) 
Figure 2. 
ORDER 1 ORDER 2 ORDER3 ..... ORDER n 


Now, a book 
for the practicing 
professional... 


“This is the best handbook of data 
conmmutications system technology 
that His reviewer has yet 
encountered." — Arvid G. Larson in 
ACM Computing Reviews 
February 1978 


Digital Press announces the 
publication of TECHNICAL 
ASPECTS OF DATA COMMUNI- 
CATION by John McNamara. 

Written for the practicing рго- 
fessional, TECHNICAL ASPECTS 
OF DATA COMMUNICATION 
details the nuts-and-bolts prob- 
lems and solutions in configuring 
communications systems. It 
features: • comparison of protocols 
(DDCMP, BISYNC, SDLC) * exten- 
sive explanation of interface stand- 
ards (ССІТТ/У 24, К5232С, RS422, 
К5423) * six comprehensive 
appendices (how far/how fast?, 
modem options, codes, UART, 
format and speed table for asyn- 
chronous communication, chan- 
nel conditioning) * 20 milliampere 
loop * telephone switching 
systems * errordetection 

* 382 pages * 125 figures • 70 
pages of tables • index * hardcover 


| amamummmEmm | 0 5 5 5 71 
| 


FARRAR Digital Press 
а g М Educational Services 
Digital Equipment Corp. 


Crosby Drive, Bedford. MA 01730 | 
I would like to order __. copies of 

TECHNICAL ASPECTS OF DATA | 
COMMUNICATION at $19.95 per copy. | 


L! Check enclosed O Money Order enclosed 
(Note: Minimum order for Digital Press to 
process purchase order is $35). 


| Name 2 2 
| Address = - 


Zip 


| City State 
Prices apply in U.S. only. 
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WARBLE ALARM 


CAR-VAN CLOCK * ELAPSED TIMER 
WITH HEADLIGHT ALARM * SECONDS DISPLAY SWITCH 


* 9 MINUTE SNOOZE ALARM 
< SIMPLES WIRE HOOK UP 
«^ JUMBO ^ LED DISPLAY 
5. 1 MO SSMINUIE COUNTBOWN 


TIME" “HNS SIMULTANEDUSLY 
WITH ULOCK! 


» RUGGED ABS CASE 


COMPLETE KIT $35.95 » QUARTZ CRYSTAL 
ASSEMBLED $4595 “ 


DIGITAL AUTO INSTRUMENTS 
«| TAcHOMeTER SEVEN MODELS! 
«2 WATER TEMP. KIT INCLUDES: 
231 FUEL LEVEL » LASER ALL НАЯЦИАНЕ 
#4 SPEEDOMETER" 
«5 01 PRESSURE 
«6 OIL TEMP, 
«7 BATTERY MONITOR 


+ PRESSURE & TEMP SENDERS 
4 ASSEMBLED MAIN PC BOARU 


FEATURES: 
. à ORANGE LEDS 


“АОО 510 FOR REQUIRED SPEED SENDER 515 FOR о SENDER ALONE 
КІТ: 549.95....... ASSEMBLED: $59.95 


ELECTRONIC ‘PENDULUM’ CLOCK 


* SWING PENDULUM 

* 7" HOURS AND MINUTES DISPLAY 
* TIME SET PUSH BUTTONS 

* ALARM FEATURE 


QUARTZ DIGITAL AUTO CLOCK 
OR ELAPSED TIMER! 
ELAPSED TIMER: HRS, MINS & SECS 
SIMPLE PUSHBUTTON RESET & 
HOLD TOGGLE SWITCH 
KIT INCLUDES EVERYTHING. 
NOTHING ELSE TO BUY! 4" LEDS! 
INTERNAL BATTERY BACKUP! 
NON POLAR INPUTS 
12 OR 24 HR MODE 

DIMENSIONS a reat 


KIT: $27.95 


NOW WITH 
ELAPSED 


i : 
TIME! 3% DIGITAL CLOCK 
« Dicit kir. $49.95 . аб! assemaceo $59.05 
* 6 DIGIT KIT $69.95 + 6 DIGIT ASSEMBLED $79.95 


11 УАС 120R 24 HR MODE КІЛ COMES COMPLETE! 
G DIGIT VERSION 27725951 3 DIGIT VERSION 18" x 5" x 155" 


TV-WALL CLOCK nz мас 


+ 25 VIEWING DISTANCE 


• .6’ HOURS & MINUTES 
+ 3° SECONDS 
* COMPLETE WITH WOOD CASE 


KIT: $34.95 
ECONOMY CAR CLOCK 


* ЕЕС MODULE! 


a COMPLETE WITH CASE, 
BRACKET & TIME SET 
PUSHBUTTONS 


ALARM OPTION 


KIT: 519.85....... 
1 PE N D U L UM GIVE уын bin O en eee 


SIMPLE HONK UP TOVANY CLOCK 


as 


$14.95 — | case читн BRACKET 93.75 
MARK FOSKETS' 
SOLID STATE TIME 


P.O. BOX 2159 
DUBLIN, CALIF. 94866 


ORDERS (415) 828-1923 


S Lus 


(ай: (бше 24 HR 
E | PHONE 


CALIFORNIA RESIDENTS » ADO 6% SALES TAX 
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Listing 1. 


Figure 3. 


order than the list in which this instruction 
is found, complete the step immediately 
following the lowest completed step." 
Although this instruction seems implicit, 
as | indicated above, | would prefer that 
it be explicitly stated, and | think it would 
make the diagrams more easily followed. 


Dave Higgins replies: 


It appears from your letter that you are 
very interested in using the Warnier-Orr 
diagramming techniques. | think you will be 
pleased with the results. 

l'd like to comment on the suggestions 
you made for improving the diagrams. 
Unlike flowcharts, which have become quite 
rigid and inflexible in form, the Warnier- 
Orr diagrams are still in a relative infancy, 
and do still change occasionally. We here at 
Langston, Kitch have made some minor 
modifications to the diagrams in the last 
year in order to add some capabilities that 
were previously vague or nonexistent. 
We are continually evaluating the diagrams, 
looking for shortcomings or ambiguities, 
and therefore welcome suggestions along 
these lines. It is in this light that | considered 
your suggestions for revising some of the 
notation. 

First of all, with respect to your ideas 
concerning the representational form of а 
CASE statement: | think your objection 


300REM CASESTATEMENT 
310 REM DETERMINE CASE “2” 
320 LET J=INT(RND(O)*6+1) 
330 ON J GOTO 340,380,420,460,500,540 
340 REM CASE 1 
350 5 
case 1 process 


370 GOTO 570 
380 REM CASE 2 
390 : 

case 2 process 


410 GOTO 570 


cases 3-6 as above 


. 


570 НЕМ END CASE 


Y MON Y 
DA d ВА {rm 


© 


© 


DAY = WEDNESDAY | худаг 
(0,1) 


MANAN 


300 НЕМ CASE STATEMENT 


310 IF D$-' '"MONDA Y" THEN 330 ELSE IF D$-"TUESDA Y" THEN 360 


ELSE IF D$-"WEDNESDAY"' THEN 400 
320 GOTO 440 
330 REM CASE 1: DAY = MONDAY 


monday process 


350 GOTO 440 
360 REM CASE 2: DAY = TUESDAY 


tuesday process 
390 REM CASE 3: DAY = WEDNESDAY 
wednesday process 


440 REM END CASE 


to the use of the © symbol stems from 
the fact that there are two primary ways to 
actually code a CASE structure. One way is 
with the use of a “computed GOTO or 
GOSUB.” The diagram you show is ideally 
suited for translation into a computed 
GOTO, which would look something like 
listing 1. But | don't think this is a worth- 
while change to make to the basic form 
of the diagrams themselves. The reason is 
this: although your method works fine for 
CASE statements that lend themselves to 
computed GOTO's, there are a whole host 
of other CASE statements where the use of 
a computed GOTO is ап extreme inconven- 
ience. Take, for example, the CASE of 
figure 3. [t would be inconvenient to have to 
rig up a computed GOTO to execute this 
CASE. І is much simpler to code it using 
a "nested IF" statement, which is the other 
popular way to code CASE statements. In 
pseudocode, this CASE is: 


IF DAY = MONDAY 

THEN MONDA Y-ROUTINE 
ELSE IF DAY = TUESDAY 

THEN TUESDAY-ROUTINE 
ELSE IF DAY = WEDNESDAY 

THEN WEDNESDAY-ROUTINE 


You can see the natural one-to-one corre- 
spondence between the Warnier-Orr diagram 
and the pseudo-code. This is easily translated 
to code in listing 2. Listing 3 shows an 
alternative for those BASICs without the 
nested IF capability. This is the preferred 
method for coding a case statement because 
this method will work for a// CASE state- 
ments, regardless of whether or not the 
CASE is suited for a computed GOTO. 
Also, with the computed GOTO, you must 
be sure that your “J” is restricted to the 
proper range. This is not to say that you 
can never use the computed СОТО; just 
be sure that its use is justified and then 


BIG 


SAVINGS 


10% - 15% - 20% - 
25% OFF 


IMSAI — TDL — NORTH STAR — 
CROMEMCO — VISTA — 
DYNABYTE — AND OTHERS 


SPRING SPECIALS 


TDL ХІТАМ: 

С] Alpha 1 гео $1039 $ 87995 

ГІ Alpha 1.5 гед $1138 96495 

Г] Alpha 2 reg 51749 130995 

Г] Alpha 4 reg 2149 159925 

TDL 

(1 VDB 25x80 Video Display 
Board reg $369 NOW 531400 

All TDL units factory assembled and tested 

IMSAI 

(18080 w/22-slot motherboard 
and IMSAI 4K RAM Board 
reg $808 NOW 859995 

L] ABOVE, incl. Serial Interface Kit 


and 16x32 Video Display Board 
assembled and tested 5780995 


NORTH STAR 
HORIZONS 


— ALL MODELS — 


ABSOLUTELY BEST PRICES 
AND BEST DELIVERIES 
Call for information 
DYNABYTE — LESS 2096 
CROMEMCO — LESS 1096 
5-100 MEMORY BOARDS 
North Star 16K Dynamic RAM 


Kit List $399 $ 329 
Assembled Usi 5459 379 


Г] TDL 16K Static assm/test $549 
О TDL 32K Dynamic, " $739 


Prices good until June 30, 1978; limited to 
existing inventories 


Add $1.50 per board and/or $10 per system for handing, 
shipping. апа insurance 


Send for free catalog 


MiniMicroMart, Inc. 
1618 James Street 
Syracuse, New York 13203 
Phone (315) 422-4467 
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For Your SWTP 6800 Computer... 


PERCOM S - 
FLOPPY DISK SYSTEM 
ее 510) AOO 


shipping 
paid 


The LFD-400 is ready to plug in and run 
the moment you receive it. 
Nothing else to buy! Not even extra memory! 


YOU GET: 

@ The popular Shugart SA 400 minifloppy™ drive. Drive alignment 
is double checked by PerCom before shipment. 

Ө The drive power supply— fully assembled and tested. 

Ө LFD-400 Controller/Interface— plugs into the 55-50 bus • 
accommodates three 2708 EPROMs * fully assembled and tested. 

Ө MINIDOS™— the remarkable LFD-400 disk operating system on 
a 2708 EPROM * plugs into the LFD-400 Controller card * no 
extra memory required “по “booting” needed. 

Ө Attractive metal enclosure. 

Ө Interconnecting cable—fully assembled and tested. 

Ө Two diskettes—one blank, the other containing numerous 
software routines including patches for SWTP 8K BASIC and the 
TSC Editor/Assembier. 

Ө 70-page instruction manual—includes operating instructions, 
schematics, service procedures, and the complete listing of 
MINIDOS™. 

(9) Technical Memo updates — helpful hints which supplement the 
manual instructions. 

(0 90-day limited warranty. 


Minifloppy is a trademark of Shugart Associates. 
MINIDOS is a trademark of PERCOM Data Company, Inc. 


The LFD-400 is readily expanded to either two or three drives. 
Write for details. Send for our free brochure for more informa- 
tion about the LFD-400 Floppy Disk System and LFD-400 
software. 


To save you money, the LFD-400 Fioppy Disk System is available 
only from PerCom. Because of the special pricing, group and 
dealer discounts are not available. 


MC and VISA welcome. COD orders require 30% deposit plus 5% handling charge. Allowthree 
extra weeks if payment is by personal check. The LFD-400 Floppy Disk System is available 
immediately. Allow three weeks for testing and transportation. Texas residents add 5% 
sales tax. 


=  PERCOM DATA COMPANY, INC. | 
Ем “Бері | 318 BARNES*GARLAND, TX. 75042 
| É (214) 276-1968 


ik PERCOM™ ‘peripherals for personal computing’ 
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300 REM CASE STATEMENT 

310 IF D$="“MONDAY" THEN 350 
320 IF D$=""TUESDAY” THEN 400 
330 IF D$2 "WEDNESDAY" THEN 450 
340 GOTO 500 

350 REM CASE 1: DAY = MONDAY 


monday process 


390 GOTO 500 
400 НЕМ CASE 2: DAY = TUESDAY 


tuesday process 


440 GOTO 500 
450 REM CASE 3: DAY = WEDNESDAY 


wednesday p rocess 
500 REM END CASE 
Listing 3. 


be very careful. Personally, | feel it is more 
trouble than it is worth. 

As for the elimination of the brackets 
with “SKIP” in them: | don't believe that 
you really want to do this. For instance, in 
the BUG game published in the October 
1977 BYTE, no action is taken when a 
player rolls a “BODY” on the dice but 
already has a body. This bracket is filled 
with the notation “SKIP,” which indicates 
that, although the bracket is an essential 
part of the logic of the diagram, nothing 
is to be done there. However, in future 
versions of the game, you might just decide 
to tell the player that “YOU ALREADY 
HAVE A BODY” when that condition 
occurs. If the original diagram is left with 
the empty brackets intact, you have a 
fixed and ready place to put that PRINT 
command. The design is very easy to change 
and the documentation for the new program 
is only a matter of erasing one line and 
replacing it with another. 

Also, | don’t believe that we need to add 
the (RETURN) command at the end of the 
brackets as you suggest. As you state, the 
return to the next highest level in the 
diagram is already implied at the end of each 
bracket: therefore adding (RETURN) on 
each bracket would amount to a lot of 
"busywork," which would clutter up 
the diagrams with a lot of unnecessary 
information. 

Again, l'd like to thank you for your 
suggestions and extend an invitation for all 
the readers of BYTE to submit their sug- 
gestions for improvement of the Warnier- 
Orr diagrams to either Langston, Kitch and 
Associates or to me for examination. 


Dave Higgins 

Langston Kitch and Associates Inc 
715 E 8th 

Topeka KS 66607 

(913) 233-2349m 


ЄПЄГС 


ON USING AMATEUR RADIO 
FORPCNETS 


Jeff Steinwedel offers the only fea- 
sible solution for CIE Nets, Distributed 
Communications Network, or whatever 
you may wish to call it. Amateur radio, 
because of its disciplined ranks, would 
be the very ideal place to start. We do 
not need another uncontrollable 
“Topsy” that one finds on the Citizen's 
Band. 

Some refined computer work has 
already begun on the amateur bands. 
l've just completed an interface board 
for frequency control, and another for 
the computer to do all of the log work 
by filing dates and time of contacts, and 
even their call signs. Conditions are 
already open: the allotted VHF fre- 
quencies welcome experimentation, 
within FCC rules, of course. 


Jack Chancellor W9SON 
4736 Amethyst Rdg 
Rockford IL 61102 


MORE ON COMPUTER CONTROLLED 
PROSTHESES 


The January 1978 BYTE Letters 
column contains a letter from Don 
Baker regarding computer controlled 
prostheses. | call to his attention the 
work currently being carried out at 
Northwestern University's Rehabilitation 
Engineering Center at the Rehabilitation 
Institute of Chicago. 

Under the direction of Dr Dudley 
Childress, the Center has developed 
a multitude of prosthetic devices for 
the crippled patient. Foremost among 
these (in my opinion) is the design 
and construction of prosthetic limbs, 
namely a “Біопіс" arm and hand. This 
device amplifies the myoelectric surface 
potentials on the skin which are gener- 
ated by muscle contraction and con- 
verts the signals into finger motion 
through a network of electronic circuitry 
and electromechanical components. By 
"thinking" to extend the arm, for 
example, the patient can open and close 
the thumb and forefinger on the pros- 
thetic limb. While the grip strength of 
25 pounds is nowhere near the ability to 


crush steel, the patient gains a great deal 
of freedom in lifestyle than that which 
he had as an amputee. 

Mr Baker suggested a computer con- 
trolled wheelchair as a possible solution 
to mobility problems for the handi- 
capped. Northwestern has already 
thought of the same thing and has gone 
on to develop such a machine. It consists 
of an electric wheelchair fitted with an 
array of batteries, electronic hardware, 
and specially designed input and output 
devices which are in the form of straws. 
The effectiveness of the device is best 
seen in abilities of the Rehabilitation 
Center's receptionist/secretary, who is a 
quadriplegic. Doubling as a public 
relations spokesperson as well, she can 
operate slide shows, telephones, lights, 
and even type from her seat in the 
wheelchair via coupling to a micro- 
computer. Paralyzed from the neck 
down, she communicates with the 
computer by sipping and puffing on 
straws coupled to pressure sensing 
instruments. Output from the computer 
is on a video terminal, which is also 
connected with an electronic typewriter. 
Through the use of the sipping and 
puffing mechanisms, and computer 
supplied “best fit" characters, the typist 
is able to create words and entire letters 
on the computer, which are then sent to 
the typewriter for printing. 

At present, the cost of micro- 
computers limits this complete system 
to a relatively small segment of the 
population. Thus, alternate systems 
have been developed, allowing the user 
to control eight devices within the home 
(eg: lights, telephone, toaster, etc). As 
the cost goes down, мел! be seeing more 
of these systems in the near future. 

With the development of new tech- 
niques and mechanisms, the Rehabili- 
tation Engineering Center is enabling 
more and more crippled patients to face 
the world more effectively and helping 
them gain pride in themselves. 


Christopher А Kryzan 
1012 Waveland Rd 
Lake Forest IL 60045 


Christopher is president of the Tech 
Undergraduate Council, Northwestern 
University Technological Institute. 


NEVER 
AGAIN? 


If it can happen in New York 
it can happen anywhere. 


POWERLESS!! 


Protect your Memory and Systems 
against Blackout with one of 5.С.1.'5 
UNINTERRUPTIBLE POWER SUPPLY 
SYSTEMS . . ., or design your own 
system using S.C.I. modules. 


UPS SERIES priced from: 
$155.00 to $225.00 (unit price) 


PERFORMANCE! 

@ Reliable Float Charge Battery Backup 
Systems 

e Regulated Single & Multi Outputs 

e 36 Standard High Performance, High 
Efficiency Models 

The Memory Savers from the No. 1 

Source. Want the Facts Fast? 

Са! Frank Frontiero 


= 


SEMICONDUCTOR 
CIRCUITS, INC. 
POWER SOURCES DIVISION 
306 RIVER ST. HAVERHILL, МА 01830 
TEL.(617) 373-9104, TWX.710-347.0269 
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А Get your PC masters 
22 in as little as 2 weeks 


| "At Echo Design your circuit drawings can be con- 
verted into finished artwork masters in only 2 to 6 
weeks, depending on complexity. 

We do board layouts for many of the biggest names 
in the business. 

And we have broad capability. Such as computer 
boards having 450 ICs. 
Choose any or all these services: 


@ Layout (to digitizing € Assembly drawing 
standards if desired) € Schematic drawing 

€ Tape-up (artwork) € Bill of material 

€ Fab drawing € Printed board 


Place a call now to John Offenbacker or Al Chew 
and get your new board moving at competitive prices. 


s echo 
FREE Guidelines 
or 
Ask for | рите Bev onan 
a copy Circuit CORPORATION 
* Partitioning 195 EAST GISH ROAD * SAN JOSE, СА 95112 
408-292-0918 


We also provide contract technical personnel world wide 


pv uae 4 дэ NT 


TROUBLESHOOTING QUERY 


| have a BA in photography, but due 
to a recent car accident my back was 
injured causing my legs to become 
partly crippled. Because of this | can no 
longer work as a photographer, and 
at present | am repairing calculators 
for Texas Instruments. 

Looking toward the future | have 
decided to open my own microcomputer 
repair shop as a new career (with some 
luck). 

Most of the local colleges апа 
training schools offer programming and 
design theory, but this is not trouble- 
shooting and repair. 

Where can | find such a college or 
training school which offers basic 
electronic and computer repair? Where 
can | write to find such information 
if you don't have it? 

Relocating to another state will be 
no problem, and l'm not concerned 
with the time required to attain the 
training. 


Larry Bernard 
1625 16 St, Apt 255 
Lubbock TX 79401 


Readers who сап answer Mr 
Bernard’s questions are encouraged to 
correspond with him directly. 


A D TO A FROM THE UK 


In certain articles of BYTE | have 
noticed circuits which could, in my 
opinion, be improved by use of British 
devices which, for some reason, are not 
used in American articles. 

The best example of this is the 
Ferranti ZN425E 8 bit digital to analog 
converter. This device retails for approxi- 
mately $8 in the UK and, as far as | can 
tell, is superior to the MC1408L-8. One 


Re 12 4567 
munt 


SCT-100 FEATURES: 


Ф 64 X 16 line format with 128 displayable charaeters 
@ Serial ASCII or BAUDOT with multiple Baud rates 
@ $187 Assembled or $157 Kit (Partial Kit $95) 


6 Full cursor control with serolling and paging 
@ On board power supply 


@ Many additional features 
Call or write today. MC/VISA — 
XITEX CORP. P.O. Box 420887 


Dallas, Texas, 75220 6 Phone (214) 386-3859 
Overseas orders and dealer inquiries weleome 
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advantage is that the ZN425E сап be 
converted to an analog to digital con- 
verter with the addition of just two 
more ICs costing about $3 total. 

Also, | think there should be more 
articles like Ciarcia’s Circuit Cellar, 
since his articles are easily adapted to 
any microcomputer, rather than being 
designed for use with any one type. My 
reason for this bias is that ] am de- 
signing my own microcomputer. 


A K Kenny 

43 Simonbarn Av 

Fenham, Newcastle upon Tyne 
Tyne and Wear МЕ4 9VA 
ENGLAND 


interested readers can contact 
Ferranti Electric Inc, E Bethpage Rd, 
Plainview NY 71803. 


READING STRINGS 


| read with great interest Wayne 
Ledder’s description of how a string of 
ASCII digits can be read and converted 
to a binary number in “А Novice's Eye 
on Computer Arithmetic’ (January 
1978 BYTE, page 150). A faster, 
cleaner, and easier algorithm exists for 
this purpose. 

To read a 3 digit number, Ledder 
recommends placing the first digit (after 
subtracting А5СП 40”) into memory 
location HUNS, the second into TENS, 
and the third into UNITS. Then HUNS 
is multiplied by 100, TENS by 10, and 
these results are added; UNITS is added 
to this sum to give the final result. 
Clearly, this method works. However, it 
is inconvenient to use for two reasons. 
First, the program itself must be modi- 
fied if one wishes to input, say, four 
digit numbers. Second, the number must 
be typed using a fixed number of digits. 
Now, how would you feel if your tiny 
BASIC made you type things like 00001, 
or interpreted 0001 either as something 
ridiculous or an error? 

| think there is a better way. The 
following algorithm is cleaner and as 
easy to implement. 


1. Set NUM to 0. 

2. Get a digit from input. If it is not 
a digit (eg: a blank or a new line), 
terminate. 

3. Otherwise, convert the digit from 
ASCII by subtracting the code for 
ASCII “0” from it. 

4. Multiply NUM by 10. Then add 
the digit to it. 

5. Go to step 2. 


When the algorithm terminates, the value 
of NUM will be the binary number 
corresponding to the ASCII coded input. 

Several comments are in order. First, 
the multiplication in step 4 can be per- 
formed quickly by adding the value of 
NUM shifted left three times to the value 
of NUM shifted left once. Second, the 
processing of the first digit should pro- 
bably be moved outside of the loop. 
This facilitates checking for a negative 
sign, avoids an unnecessary multipli- 
cation in step 4 on the first iteration, 


and makes it possible to check for a 
completely blank line (which should 
be treated as an error, not as zero). 

This algorithm requires no leading 
zeroes and works for numbers of any 
length. It is also quite fast; in reading 
number less than 65,536, it requires only 
3 n 16 bit shifts and 2 n 16 bit adds, to 
read an n digit number. Unfortunately, 
І can claim no credit for it since it has 
been in existence for many years. 


Eric Hamilton 
Dunster D-11 

Harvard University 
Cambridge MA 02138 


DEMISE OF MAPLE 


Sad to report, MicroAPL Enthusiasts 
has gone to seed. The major cause of its 
demise has been a severe deficiency in 
creative literary sap. When we started 
this seedling, we'd hoped for a forum 
which would someday branch to many 
interesting discussions on that most 
fascinating of languages: APL. Since 
then, although the response has been 
good, the literary stuff has been flowing 
in at the rate of frozen maple syrup. 
As the instigators of all this, we found 
ourselves unable to gather enough 
material to form the critical mass needed 
to get the chain reaction of ideas started. 
Therefore, we have decided to dis- 


corporate, and return MAPLE to virtual 

memory storage in that bit bucket in 
the sky. 

R Low 

] Sikorski 

POB 574 NUMS 

Chicago IL 60611 


HUMAN FACTORS ENGINEERING 
NEEDED? 


Today | discovered that nobody 
really cares about us, at least those of us 
who use computer terminals day after 
day. 

1 was doing a data base search 
through the INSPEC files looking for 
information about “the office of the 
future." Most searches that were per- 
formed were quite successful (giving up 
to 160 references). However, a combined 
search on display devices and human 
factors found one entry [on digital 
watches). Even less rewarding was a 
search on data acquisition and human 
factors—no references. | can only assume 
that no one cares about the user. 

At the Canadian Computer Show in 
Toronto in November, my sister and I 
ran a quick Informal survey of keyboards 
of computer terminals. Typically, the 
keyboards could not have been designed 
with any user in mind. Problems of 
ugly color schemes; glare on the keys 
from overhead lighting, lack of ''feel" 


HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS! 


Write and run machine language programs at home, display video graphics 
on your TV set and design microprocessor circuits — the very first night 
— even if you've never used a computer before! 


RCA COSMAC microprocessor /mini- 


SPECIFICATIONS 


ELF 11 features an RCA COSMAC 
COS/MOS 8-bit microprocessor ad- 
dressable to 64k bytes with DMA, in- 
terrupt, 16 registers, ALU, 256 byte 
RAM, full hex keyboard, two digit hex 
output display, 5 slot plug-in expansion 
bus, stable crystal clock for timing pur- 
poses and a double-sided plated-through 
PC board plus RCA 1861 video IC to 
display any segment of memory on a 
video monitor or T V screen. 


Use ELF Il to ... PLAY GAMES usin 
your TV for a videodispiay... .CREAT 
GRAPHICS pictures, alphanumer- 
ics, animated effects ... learn how to 
DESIGN CIRCUITS using a 
microprocessor .. the possibilities 
are infinite! 


NOW AVAILABLE 


ELF 11 explodes into a giant when you 
plug the GIANT BOARD™ into ELF's 
expansion bus. This powerful board in- 
cludes cassette 1/0, RS 232-C/ TTY, 8- 
bit P ПО and system  monitor/ 
editor...meaning your ELF II is now the 
heart of a full-size system with unlimited 
computing power! $39.95 kit, $2 p&h. 
е 4k Static RAM addressable to any 4k 
page to 64k. $89.95 kit. $3 p&h. 
е 5 Prototype (Kluge) Board accepts. upto 
1.C.’s of various sizes. $17.00 kit. $1 


M 
. oe ial Power Supply. $34.95 kit. 


. Gold plated 86-pin connector. $5.70 
postpaid. 


Coming Soon! 


Tiny Basic 


ASCILKEYBOARD* CONTROLLER І 


BOARD * D-A, A-D CONVERTER * 
CABINET 
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computer 


А THOUGHTFUL GIFT 
FOR ANYONE WHO MUST 
STAY UP TO DATE IN 


COMPUTERS AND 
ELECTRONICS! 


» Бүри 5997 


шин шиш шин шин шим шин SEND TODAY aum шин шин um шин шин ә 
NETRONICS R&D LTD., Dept. ВУ5 


333 Litchfield Road, New Milford. CT 06776 Phone (203) 354-9375 


Yes! / want to run programs at 
home and have enclosed: 
O $99.95 plus $3 p&h for RCA 
COSMAC ELF II kit. Featured 
in POPULAR ELECTRONICS. 
Includes all components plus 
everything you need to write 
and run machine language pro- 
grams plus the new Pixie chip 
that lets you display video 
graphics on your TV screen. De- 
signed to give engineers practice 
іп computer programming and 
microprocessor circuit design, 
ELF II is also perfect for college 
and college-bound students (who 
must understand computers for 
any engineering, scientific or 
business career) Easy instruc- 
tions get you started right away. 
even if you've never used a com- 
puter before! 

Ав your need for computing 
power grows, five card expan- 
sion bus (less connectors) allows 
memory expansion, program de- 
bugger/monitor, cassette 1/0, A 
о D and D to А converters, 
PROM, ASC keyboard inputs, 


controllers, etc. (soon to be 
available as Kits) Manual in- 
cludes instructions for assembly, 
testing, programming, video 
graphics and games plus how 
you can get ELF Il User's Club 
bulletins. Kit can be assembled 
in a single evening and you'll 
sull have time to run programs, 
including games, video graphics, 
controllers, etc., before going to 
bed! O $4.95 for 1.5 amp 6.3 
VAC power supply. required for 
ELF П kit. O $5.00 for RCA 
1802 User's Manual, 

ПІ want mine wired and tested 
with the power transformer and 
RCA 1802 User's Manual for 
$149.95 plus $3 p&h. 

Conn. res. add sales їах, 


NAME 
ADDRESS 
CITY 


STATE.  . ZIP 
О Send info on other kits! 
„р Inquiries 1 Invited. 1 
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LEARN TO 
PROGRAM 


MICROCOMPUTERS 


And at an affordable price. The 
Modu-Learn™ home study course 
from Logical Services. 

Now you can learn micrncomputer 
programming in ten comprehensible 
lessons. Athome. In your owntime. At 
your own pace. 

You learn to solve complex problems 
by breaking them down into easily 
programmed modules. Prepared by 
professional design engineers, the 
Modu-Learn™ course presents sys- 
tematic software design techniques, 
structured program design, and prac- 
tical examples from real 8080A 
micro-computer applications. All ina 
modular-sequence of 10 lessons . . 
more than 500 pages, bound into one 
practical notebook for easy reference. 


You get diverse examples, problems, 
and solutions. With thorough back- 
ground material on micro-computer 
architecture, hardware/software trade- 
offs, and useful reference tables. All 
for only $49.95. 

For $49.95 you learn design tech- 
niques that make software work for 
you Modu-Learn™ starts with the 
basics, Our problem-solution ap- 
proach enables you to “graduate” as 
a programmer. 


Circle the reader service number be- 
low to receive our free descriptive 
brochure and course outline. 

Use your Master Charge or VISA 


card to order today. Call Pat at (415) 
965-8365. 
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Р.О. Box 60968 
Sunnyvale, СА 94088 
408-245-8855 


LOGICAL 


SERVICES INCORPORATED 
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іп the keyboard, beeps (often not 
adjustable) to replace tactile feedback, 
and soft keying (instead of a bouncy 
switch), lack of position adjustment of 
the keyboard, and lack of an armrest in 
front of the keys were problems that we 
frequently noted. Only about two or 
three keyboards came anywhere near 
being reasonably pleasant to use. Human 
factors appear to have been ignored by 
almost all manufacturers. 

Hopefully in the future we can have 
some articles about human factors in the 
terminal device design. For too long the 
industry has pushed human factors in 
man-machine dialog software апа 
ignored the hardware. 


Dr John C McCallum, Assistant Professor 
Dept of Computer Science 

York University 

4700 Keele St 

Downsview Ontario М3) 1P3 

CANADA 


MEDICAL AND DENTAL SOFTWARE 
NEEDED 


A recent copy of Time magazine 
referred briefly to а successful US 
application of microcomputers to the 
basic requirements of individual doctors 
and dentists. 

If you or any of your readers hap- 
pen to know of the firm(s) responsible 
for this application | would be most 
grateful to learn their address(es). 


Philip D Burke 
GPO Box 498 
Adelaide 5 AUSTRALIA 5001 


ANOTHER LETTER RECEIVED 
WITH A COMPLETED 
READER SURVEY FORM 


Miscellaneous comments apropos 
personal computer usage: 

The languages available are atrocious. 
The few good languages are not available 
on personal systems. Languages | con- 
sider good, even if not practical on a 
micro, are: APL, PASCAL, ALGOL 68, 
MODULA (yes, I’ve seen examples of 
MODULA), in no particular order. Each 
has some good and some bad features. 
What we need is a synthesis. 

| keep hearing about “high level 
language machines." In my opinion, 
they are long overdue. Where are they? 
Where, at least, is the computer that 
can efficiently run an intermediate 
language interpreter, at a price | can 
afford? What | need is an HP-3000 
microcomputer, | guess. 

Where languages are concerned, | 
suppose that a good systems imple- 
mentation language 15 most needed, 
although why do so few people seem 
to recognize this obvious fact? Think 
how it would simplify developing 
operating systems and Star Trek games 
that are identical on off computers 
they run on. Is that bad? 


| want to have fun and learn things 
with my computer. To me, fun is writing 
aesthetically pleasing and correct pro- 
grams. That's hard to do in BASIC. 


CLH 


RECEIVED FROM A RESPONDENT 
TO BYTE'S 1978 READER SURVEY 


| would like to offer some additional 
comments which you may find useful 
in your survey. | fully intend to purchase 
a personal computer system in the very 
near future. The equipment and approxi- 
mate prices | intend to pay are detailed 
in the survey. The major factors influ- 
encing this purchase are as follows: 


€ The availability or near avail- 
ability of a high level block 
structured language compiler (C, 
PASCAL or ALGOL). 

€ The vendor's financial stability. 

9 The availability and compatibility 
of peripheral equipment. 

9 The availability of а simple, 
powerful monitor or operating 
system. 


| will purchase a prebuilt system and 
have very little interest in assembly or 
hardware fiddling. | also have very little 
interest in assembly language coding and 
will use the home computer to develop 
projects in the area of artificial intelli- 
gence. 


Anonymous 


COMPUTER CHESS 


l am told by John М Lusa of Info- 
systems that your magazine specializes 
in small systems. 

| wonder if you know of a computer 
that plays chess at the master level. | am 
very desirous of owning such a product 
and | would truly appreciate it if you 
could in any way lead me to it. 


Philip Restagno 
2910 De Witt Р! 
Bronx NY 10469 


Playing chess at a master level is one 
of artificial intelligence's perenial pro- 
jects. As of now, the closest you can 
come is an expensive laboratory project 
executed on a large computer of con- 
ventional design. But this is hardly a 
commerical product available at your 
local computer store. 


MATSUSHITA MYSTERY PROCESSOR 


Recently | came across a Matsushita 
MN5763 microprocessor, and have been 
unable to find any information about it. 
Could you or a reader tell me anything 
about this part or about where | can 
obtain information on it? 


Jeff Spoelstra 
7405 Palm Dr 
Urbandale 1A 50322 


CY TEs Bits 


Electronic Music Workshops at 
New England Conservatory 


The New England Conservatory of 
Music will hold a Summer School 
June 26 thru August 4 1978, featuring 
workshops, courses and master classes. 
Highlights will be the Electronic Music 
Workshop, June 26 thru June 30 with 
Robert Ceely, and the Electronic Music 
in the Classroom Workshop, July 10 thru 
July 14 with Larry Allen. 

The Electronic Music Workshop with 
Robert Ceely will be divided into two 
parts. Part A will be a lecture demon- 
stration of the hardware and software 
of electronic music. Part B will give 
students hands-on experience with 
various synthesizers. 

Electronic Music in the Classroom 
with Larry Allen will be an exploration 
for the classroom music educator of the 
goals, outlines, lesson plans, and elec- 
tronic equipment to be used in develop- 
ing a comprehensive junior high, senior 
high, college or adult education music 
curriculum.B 


Instruction Search 


Have you ever found yourself exe- 
cuting as instructions information you 
intended as data, only to get garbage? 
Sure you have; we all do this at one time 
or another. 

One day, while interacting with my 
KIM-1, | found myself executing а 
hexadecimal 27 which І had accidentally 
left in a location. It multiplied another 
number by two and added one. Upon 
closer inspection, | found hexadecimal 
27 to be a previously undefined rotate 
one bit left instruction, a very powerful 
instruction. Including my new instruc- 
tion, there are now 147 instructions 
defined for the 6502 processor, out of 
256 possible in the range from hexa- 
decimal 00 to FF. That leaves 119 
instructions undefined. The problem is 
finding them. 

| am inclined to believe the best way 
to determine the difference between 
garbage and a valid instruction is to 
continue programming іп a normal 
fashion and when an error is made and 
| find myself executing an undefined 
instruction, follow it through. This 
instruction search is not limited to the 
6502; it applies to every processor on 
the market. Indeed, the store zero 
instruction on the IBM 7090 was found 


in a similar fashion at a time when that 
macrocompüter was at a Stage similar to 
that of the present microcomputer. 

| do not advocate sloppy program- 
ming. It should be advoided at all costs. 
However, when a mistake is made and a 
result is obtained, it should be studied. 
Something of value may be found. 


Francis J O'Reilly 
42 Markwood Rd 
Ardsley NY 105028 


A Quick Wire Unwrapping Tool... 


Unwrapping wires from posts on 
circuit boards is a simple task with the 
correct tool. Commercial unwrapping 
tools are usually not practical for the 
person having only an occasional need, 
so improvised methods are in order. One 
such method was described on page 17 
of the December 1975 BYTE. | found 
that method took more time than | 
wanted to spend on these jobs. 

A simple tool that can be made in a 
few minutes meets the requirements of 
being cheap, easy to use, made from 
readily available material. It does not 
damage the posts and removes the wire 
rapidly. All you need is a small diameter 
metal (brass if you are concerned about 
damage to the posts) tube that fits 
closely over the posts. Such tubing is 
often available in brass at hobby shops. 
To make it into an unwrapping tool, 
simply file a notch across the side and 
end of the tube to a depth about twice 
the diameter of the wire to be removed. 
To preserve the strength of the fitted 
end of the tube, file the notch into 
about 1/3 the diameter of the tube. If 
you have a fine file or other tool, cut a 
small nick into the side of the notch. 
This enables it to hook onto the wire, 
which wil! then be removed from the 
post when it is unwrapped and the tool 
is removed. 

Ready sources of tubes (including 
handle) are mechanical pencils and ball- 
point pens. The mechanical pencil is 
best and easiest to "build" into the 
desired tool. To convert ballpoint 
pens into unwrapping tools, it is of 
course necessary to remove the ball- 
point and ink. It will also probably be 
necessary to dril the tube to a size 
that will fit over the wire wrap posts. 


Donald C Weber 
1201 Inwood Ter 
Jacksonville FL 322078 


SPRING CLEARANCE 


SALE 


FLOPPY DISK 
DRIVES 


NORTHSTAR VISTA | MICROPOLIS 
EXTRA SAVINGS 
IMMEDIATE DELIVERY 


O North Star Microdisk 
Interface wídrive, kit 


11515699 SPECIAL $589 
O Vista Microfloppy, kit 

List $649 SPECIAL $544 
ADD $80 FOR ASSEMBLED & TESTED UNITS 


Forthe ultimate in storage capacity, 

gei vourself an assembled and tested 

MICROPOLIS at special prices: 

L) Model 1041 Macrofloppy 143 
kilo cap.,incl. cover 5625 


O Model 1042 w/case & power 
supply, 143-kilobyte capacity 
NOW ONLY $709 


Model 1053 Dual Metafloppy 
630-kilobyte capacity 
Reg $1895 NOW $1695 


ALL INTERFACES INCLUDE DOS AND BASIC 


SPECIAL VERSIONS FOR 
HEATH H-8 & RADIO SHACK ТН5-80 
ADD $49.95 


Interfaces also available: 


MICROMA TION 
TARBELL 
MORROW 
SD SALES 


Prices good until June 30, 1978. limited to 
existing inventories 


HEATH H-8/TRS-80 
TO 5-100 ADAPTERS 
AVAILABLE 


О Special 5-100 Adapter for 
TRS-80, incl. backplane, P.S. 
and 32K of memory 

ALL FOR ONLY $495 

FULL LINE OF MEMORY BOARDS, VIDEO 


DISPLAY MODULES, AND PROTOTYPE 
BOARDS FOR THE HEATH НВ AVAILABLE. 


Add $5 for shipping, handling, and insurance 
for each item ordered 


send for free catalog 


MiniMicroMart, Inc. 
1618 James Street 
Syracuse, New York 13203 
Phone (315) 422.4467 
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Available forimmediate Delivery 


QUALITY 


BUSINESS 
PROGRAMS 


GENERAL LEDGER. A compre- 
hensive GL system designed for 
professional accountants and 
small businesses. QUICKLY set 
up any customcharts of accounts 
to handle single or multiple de- 
partments. INTERACTIVELY verify 
data. CUSTOMIZE report formats 
and headings. EXHAUSTIVELY 
documented. COMPUTER know- 
ledge not required. Written in 
CBASIC, theGLsystemcosts 
$995 


NAME AND ADDRESS (NAD) 
SYSTEM with optional reference 
information MAINTAINS files and 
allows SELECTION on all fields for 
printing LABELS, REPORTS, or 
new files. Thoroughly documented 
and written in CBASIC. Only $79 


QSORT. A fast andefficient, easy 
to use, Full Disk Sort/Merge. Its 
AUTOMATIC operation, multiple 
sort keys, and complete backup 
provide power and flexibility. In 
8080 code, $95 


CBASIC. An Advanced, Compre- 
hensive, Commercially Oriented 
Compiler/Interpreter including full 
disk access, PRINT USING, 14 
digits of precision, and much 
more. With 85 page manual, 
$99.95 


All programs require the 8080 ог 
2-80 CPU and the CP/M floppy-disk 
operating system. All our software 
is attractively packaged and ship- 
pedfrom stock. 


Toorder orformore information, Call: 


Structured Systems Group 


5615 KALES AVE. 
OAKLAND, CA. 94618 
(415) 547-1567 


California residents add 6У:% Sales Tax. 
Prepaid or COD only. 


Dealer Inquiries Invited. 


CP/Mis a trademark of Digital Research. 


Мау 1978 BYTE Publications Inc 


Component Types and Values 


Unless otherwise noted, all com- 
ponents and values in the schematics of 
BYTE magazine are assumed to be 
typical of low power logic and signal 
electronics: 


Resistors: Power ratings of '4 W, carbon 
composition, 10% tolerance or 5% 
tolerance depending on value are stan- 
dard default assumptions. Values are in 
ohms (no units symbol), decimal 
thousands of ohms (K units symbol), 
decimal millions of ohms (M units 
symbol). Typical exceptions to these 
defaults are: 


10 W, 7. W are notations of 
typical power ratings differing 
from А W. 


196 is a notation of an explicit 
resistance value tolerance when 
1096 is not adequate. 


Capacitors: Capacitors are assumed to be 
2096 tolerance, nonpolarized, with vol- 
tage ratings greater than or equal to the 
difference between the most positive 
power supply voltage and the most 
negative power supply voltage. Values 
are in microfarads (no units symbol, or 


New Product Information 


Lucas-Adams Labs UnLtd is proud 
to announce the perfection of the 
following special function boards, all 
plug-in compatible with Altair (S-100) 
bus mainframes, and adaptable for other 
buses with a transfer: 


Mainframe expander board — hydraulic: 
Two 2 cm hydraulic jacks extend to a 
maximum of 14 cm to expand the 
available internal space of most ductile 
mainframes. Complete with integral 
fluid reservoirs and high capacity pump. 


Freon cycle refrigerator board with 
multiple radiator boards: Eliminate the 
noisy mechanical fan and keep your 
micro’s temperature down with this 
quiet running refrigerator board. Com- 
pressor runs off the mainframe’s +8 V 
supply; usable with up to 12 radiator 
boards, each to be located near a 
memory or processor board to keep it 
cool. 


Solar energy package board: For an 
ecologically sound second power source, 
try our solar energy board. Fitting into 
a single Altair (S-100) bus slot, an ex- 
tender on top of the board unfolds, 
software controlled, to expose a 12 foot 
square solar panel, with ample capacity 
for your entire bus during the daylight 
hours. 


Hydroelectric power board: This clean 
source of power is generated by a diver- 


units symbol ШЕ or ИЕ) or picofarads 
(units symbol pF). Typical exceptions 
to these defaults are: 


Electrolytic capacitors are indi- 
cated by explicit notation of 
polarities (4) and (-) on the 
diagram. 


Explicitly noted voltage ratings 
always appear for electrolytics, 
and occasionally for other types. 


Where some other tolerance para- 
meter is critical (such as tempera- 
ture coefficient, type of capacitor 
technology, etc) it will be noted 
near the part in question. 


Power Supply Circuits: Power distri- 
bution circuits are assumed to follow 
good engineering practices for prototype 
equipment: heavy distribution bus con- 
ductors, frequent bypass capacitors (.01 
10.5 HF ceramic disk) spread throughout 
the board in question, and at least one 
fairly large (eg: 5 to 25 НЕ) electrolytic 
bypass capacitor per supply voltage per 
board. Bypass capacitors are wired from 
the supply voltage to ground. These 
assumptions are not noted in each 
drawing, but should be observed as a 
matter of course. B 


sion of the source to drain flow of 1012 
FETs contained in only 64 LSI chips. 
High tension printed circuit lines transfer 
power to an on board substation for use 
on the bus. 


Garbage compactor board: Bothered by 
garbage from old programs, obsolete 
data, initialization? Our garbage com- 
pactor board compresses the equivalent 
of a full 64 K of garbage into the space 
of only one 4 K static or dynamic 
memory board, for easy disposal. 


Terminal board: This board is sold with 
only two days life left of declining ser- 
vice, at which point it self-destructs. 
Nonrepairable. 


DART random number board: On the 
board are four concentric shift register 
rings and 16 pointed, feathered elec- 
trodes for truly random number gen- 
eration. 


PROM memories board: Complete with 
a big band clocking and rhythm section, 
this board boasts a hardwood dance 
floor option and fast access time. 
Refresh area on board (for volatile 
spirits only). 


Abacus board: This nonvolatile pro- 
cessor can provide emergency сот- 
puting ability during complete power 
failure. Comes with on board direct 
access BEAD memory. (User must 
provide some logic.)B 


EY TES Bugs 


А Note About Simulations, Part 3 


| have just received a letter from 
David O'Neil of Greenacres FL pointing 
out some errors in the program which 
accompanied my article "Simulation of 
Motion Part 3" in the January 1978 
BYTE. According to Dave, lines 680 and 
970 should be changed as follows: 


680 LET A=(COS(G)*D*V2+ 
COS(L)*F)/M 

970 DATA 1.6,5.6,0.0337,1.0Е-4,1.7, 
0.0,0.0333,1.0Е-4,100,0.0, 
0.0333,1.0Е-4 


Line 330 is incorrect and should be 
deleted; and lines 490, 510 and 550 are 
superflous and may be deleted. | agree 
in all cases and apologize for my poor 
proofreading.B 


Stephen P Smith 
POB 841 
Parksley УА 23421 


That's the Way the Paper Folds 


| would like to call to your attention 
an error noticed on the cover of the 
December 1977 BYTE. 

The paper coming out of the printer 
has a very unusual fold; it is not the 
normal fan fold. In fact it is difficult to 
see how the paper іс fed with that fold 
pattern (unless on a roll). 

Other than the "ancient technology” 
of paper folding, | enjoyed the article 
on the Star Trek computers.B 


Richard L McCracken 
85 E Emerson 
Chula Vista CA 92011 


There is no obvious supply of paper, 
either. But the idea is conveyed, and 
even if we could, we're not about to 
revoke Robert Tinney’s artistic license. 


Address Correction 


In Sol Libes’ article “Where to Get 
Bargains in Used Computer Equipment" 
which appeared in the December 1977 
BYTE on page 154, the entry for the 
Rondure Co was incorrectly stated. 
The current address of that company 
is: 


Rondure Co 
2522 Butler St 
Dallas TX 75235 


Thanks to Stan Shannon, president of 
Rondure, for pointing out this error.B 


DATALYZER ...a 24 channel 
Logic Analyzer for yo 


2 


24 Channel LOGIC ANALYZER, complete with 2 cards and 3 sets of probes. 


Features 


— 24 channels with 256 samples each. 


— Display of disassembled program flow. 


— Dual mode operation — external mode analyses any external logic 
system. Internal mode monitors users data and address bus. 


— Selectable trigger point anywhere in the 256 samples. 


— 0-16 bit trigger word format or external qualifier. 


— 8MHz sample rate 


— Synchronous clock sample with coincident or delayed clock mode. 


— User defined reference memory. 


— Displays and system control through keyboard entry. 


— TTL Logic level compatible (15 pf and 15 иа typical input loading.) 
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Displays іп Віпаг Displays іп Hex 


Display of disassembled 
program flow. 


The DATALYZER 

Designed to plug easily into your S-100 Bus, the DATALYZER is a 
complete system —— for only $595 Display of disassembled program 
flow is a standard feature, not an extra. And the low price includes 30 
logic probes, 50 you can hook up immediately, without additional 
expense. 

The DATALYZER is available in kit form ($595), and as a fully 
assembled device on two PCB's ($695). Operators' manual $7.50. A 
substantial warranty, and the Databyte, Inc. commitment to service 
make the DATALYZER a worthwhile investment. 


7433 Hubbard Avenue 
Middleton, Wisconsin 53562 
Tel: (608) 831-7666 


Databyte, Inc. 
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Chess апа 
Computers 


Chess and Computers by David Levy. 
If you enjoy playing chess, then you should 
thoroughly enjoy Chess and Computers. 
This 145 page paperbound book is loaded 
with chess games played by computers. The 
games are computer versus computer and 
computer versus human. When you settle 
down with this book, it would be a good 
idea to set up your chess board and play 
the games. As with any good chess book, 
half the enjoyment is found in playing 
along, duplicating the moves, reading the 
comments by the author and adding your 
own comments. $8.95. 


Games: Microcom- 


— . Basic Computer 
puter Edition edited by David H Ahl. Here 
are 102 classic computer games, every one 
in standard microcomputer BASIC; every 


one complete with large, legible listing, 
sample run and descriptive notes. 
All the classics are here: Super Star 


Trek (one of the most challenging versions 
anywhere), Football (two versions), Black- 
jack, Lunar Lander (three versions), Tic Tac 
Toe, Nim, Life and Horserace. 

This revision of 101 BASIC Computer 
Games is a real must, even if you own the 
original. $7.50. 


— . Programming Proverbs by Henry Led- 
gard. "Programmers сап and should write 
programs that work the first time." This 
statement may sound idealistic to those 
accustomed to long hours of debugging. 
Yet, it's the theme of this book—a unique 
collection of "'proverbs" or rules and 
guidelines for writing more accurate error- 
free programs. And like all proverbs, they 
are compact gems of truth. $6.95. 


Dr Dobb's Journal of Computer Calis- 
thenics and Orthodontia Volume | is a 
collection of everything from the first year 
of Jim Warren's outstanding journal. As 
Carl Helmers, Editor in Chief of BYTE 
Magazine says, "Dr Dobb's Journal can help 
make your computer an  indentured 
servant." $13.00. 


Assembly Level Programming for Small 
Computers by Waiter H Weller. One of the 
most professionally produced books we've 
seen. From front cover to back, this book is 
clear, detailed, and beautifully produced. 
Using a pseudo mnemonic assembly lan- 
guage, Waiter Weller takes you inside the 
whys and hows of table referencing, data 
stacks, number conversions, floating point 
arithmetic, and much, much more. Surely 
one of the most complete books on this 
topic. Assembly Level Programming for 
Small Computers is a must for the serious 
small systems user. $14.95 hardcover. 


—— Microprocessor Systems Design by 
Edwin E Klingman. Outstanding for its in- 
formation on real microprocessors, this text 
is both an introduction and a detailed refer- 
ence source treating over a dozen pro- 
cessors, including new third generation de- 
vices. No prior knowledge of micropro- 
cessors or microelectronics is required. De- 
signed to be self-contained, there are many 
illustrations to clarify timing concepts and 
control structure. Hardback $17.50. 


The Compulator Book by R P 
Haviland. Tells you how to mate the com- 
puter with the calculator. This unique new 
volume provides ideas, design information 
and/or printed circuit boards for calculator 
chip projects including computer interface 
for log and trig functions, electronic lock, 
dial a telephone, interface to Teletype, tape 
control of calculator, giant displays, store 
and display, and many more. Yours for 
$7.95. 


The “Simplified Computer” Series 


For those just beginning computer programming, knowledge of binary arithmetic, com- 
puter logic, and program design often comes hard. Never fear, help is on the way! 


With Simplified Computer Arithmetic, you can learn the ins and outs of arithmetic the 


way computers do it, including the various methods of representing numbers, addition and 
subtraction, and negative number representation. 


In Simplified Computer Logic, learn how comparisons of numbers by the computer 
are performed with detailed examples and text. 
Simplified Computer Flowcharting will show you how to design efficient, effec- 


tive programs. This book is laden with examples and detailed figures to make it easy for the 
beginner to understand and retain. $1.50 each includes postage and handling. 
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Тһе М6800 


Practical Microcomputer Programming: 
The M6800 by W J Weller. This second 
volume of the Practical Microcomputer 
Programming series addresses the problems 
of applications programming at assembly 
level for the M6800. In 16 chapters and 
more than 100 formal examples, the funda- 
mental techniques of assembly level pro- 
gramming are applied to the solution of 
specific problems with the 6800. Nowhere 
theoretical, it is a thorough and detailed 
methods text for the beginning and inter- 
mediate application programmer using the 
6800. Hardback $21.95. 


| COMPUTER 
і Саа 6 Osa, 


Pr 


Take A Chance With Your Calculator 
is a first step to introduce the use of pro- 
grammable calculators in the study of prob- 
ability and statistics. The book can be used 
as a source of ideas for teachers, or it can be 
used for self study as an introduction to 
these fields. It can also be used as a supple- 
ment to existing teaching materials in 
probability and statistics. You will need no 
previous experience either in probability 
theory or in programming to learn both 
from Take А Chance With Your Calculator. 
$8.95. 


The First Book of Kim 


The First Book of KIM. Attention 

$9.00 KIM users! Here is the book you've been 
d waiting for. In it you'll find a beginner's 
THE FIRST ^ guide to the MOS Technology KIM-1 


The Linear And Control Circuits 
Handbook is the latest offering in the Texas 
Instruments series. Roboticists and others 
interested in linear and analog control 


circuitry will find much of interest here. 
Devices covered include op amps, timers, 
voltage comparators, analog switches, and 
voltage regulators. 

А special section covers differential 
video amplifiers, logarithmic amplifiers, 
precision level detectors, and analog pro- 
cessors. 

If you have an analog circuit application, 
this could be the book you've been looking 
for. $2.95. 


BOOK 
OF 
KIM 


microcomputer as well as an assortment 
of games including Card Dealer, Chess 
Clock, Horse Race, Lunar Lander and 
Music Box. Also featured are diagnostic 
and utility programs for testing both the 
computer and external equipment (such as 
cassette recorders), and chapters оп ех- 
panding memory and controlling analog 
devices. This 176 page volume should 
prove an essential addition to any KIM 
user's library. $9.00. 
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DIAL YOUR BANK CARD ORDERS ON THE BITS TOLL FREE HOT LINE: 1-800-258-5477. 
In New Hampshire, call: 924-3355 


Check Payment method: 

Send to: ж Му check is enclosed 

BITS, Inc. = ВИШ ту МС Мору Ехр. дае 
70 Main Street -— ыны В! my BAC Naso cp желер дата 70 date 
Peterborough NH 03458 


Total for all books checked $ 
Name eee ee 
gad Postage, 75 cents per book for books $ 
Ci State Zip Code Outside U.S. $1.00 per book for books % 
Grand Total $s 


Signature S 


Prices shown are subject to change without notice. 
You may photocopy this page 4 you wish to leave your BYTE intact. 
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Look To The Horizon. " 
The North Star 
HORIZON Computer. 


HORIZON ™ 


To begin programming in extended BASIC, merely add 
а CRT or hard-copy terminal. НОЁГ2ОМ-1 includes a 
280А processor, 16K RAM, minifloppy TM disk and 12- 
slot S-100 motherboard with serial terminal interface—all 
standard equipment. 


And, Look To Computer Enterprises 
For The Lowest Prices & Fastest 
Delivery On North Star Horizon 

Computer System: 


Credit Cash 
Card Discount 
Price Price 
Horizon 1 System (one drive) kit . . . $1497 $1439 
Horizon 1 Systein (one drive) 
assembled ................ 2 $1777 $1709 
Horizon 2 System (two drives) kit .. $1871 $1799 
Horizon 2 System (two drives) 
assembled ................. ^». $2199 $2114 
ALSO: Run TDL Software On Your 
Horizon... 
TDL Package A with Super Basic .. $ 228 $ 219 


For Your Serial Terminal: 
Lear Siegler ADM-3A (kit) ....... Сай or write 
LearSiegler ADM-3A (assembled) . for prices 


Call Or Write Today 
For Computer Enterprises' 
FREE Spring Computerlogue! 


IMSAIPCS-80/30 kit ........... $1097 $1055 


IMSAI PCS-80/15 kit ........ ...% 748 $ 719 
IMSAI VIO-C kit ............... $ 297 5 286 
TDL ZPU Board (assembled) ..... $ 183 $ 176 
TDL XITAN ALPHA 1.5 kit ..... $ 812 $781 
Seals 8k 250ns RAM (assembled) ..$ 203 $ 195 
Dynabyte 16k 250ns Static RAM 

(assembled) .................. 5 577 5 555 
Cromemco 220 kit ...... vécue Sore $1399 $1345 


Cromemco Bytesaver less Proms kit $ 136 $ 131 


Shipping charges: $10 per CPU on larger units; $1.50 per kit. $2.00 min. 
per order. 

Delivery is stock to 30 days on most items, Shipment is immediate for 
payment by cashier's check, money order or charge card. Allow 3 weeks 
for. personal checks to clear. N.Y. State residents add approp. sales tax. 
Availability, prices and specs may change without notice. 


Operating Hours: 
M-W 10-5 E.S.T. 

е TM TH-F10-9 EST. 

Closed Sat. & Sun. 


P.O. Box71 Fayetteville, N.Y. 13066 
Phone (315) 637-6208 Today! 
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Book Reviews 


The Dragons of Eden 

by Carl Sagan 

Random House, New York 
263 pages, 6% by 9% inches 
$8.95 


Carl Sagan’s premise is that the human 
brain is a very highly developed general 
purpose biological computer. Dragons of 
Eden traces the evolution of this machine 
from its most primitive beginnings. The 
provocative title stems from the interesting 
theory that the early reptilian (hence 
dragon) brain is still very active in'humans 
as a subcomponent of our full mental 
equipment. The theory that brain evolution 
occurred not so much by change as by 
accretion of new components seems to be 
substantiated both by physiology and by 
function. Sagan suggests that occasional 
apparent subversion of higher brain func- 
tions by the “дгавошап” sub-brain may be 
the true referent of various Eden mytho- 
logical allegories. 

Later chapters of the book deal with 
brain functioning and potential for develop- 
ment. À most interesting aspect of this is 
that the left and right hemispheres of the 
brain appear to function with a high degree 
of independence, although they are closely 
interconnected in the normal brain. One 
hemisphere seems to operate principally 
in a "digital" mode, dealing with analytical 


computations, while the other simulates 
more "analog" qualities, and is the seat of 
such nebulous functions as inspiration and 
intuition. 

In his discussions of the computer, for 
comparision of the brain to an artificially 
evolved intelligence that is more completely 
understood, Sagan includes the following 
observations (page 216): 


The two games, Pong and Space 
War, suggest a gradual elaboration of 
computer graphics so that we gain an 
experiential and intuitive understand- 
ing of the laws of physics. The laws of 
physics are almost always stated in 
analytical and algebraic—that is to say, 
left-hemisphere—terms; for example, 
Newton’s second law is written F = 
т а, and the inverse square law of 
gravitation as F = G M тгд. These 
analytical representations are extreme- 
ly useful, and it is certainly interesting 
that the universe is made in such a way 
that the motion of objects can be 
described by such relatively simple 
laws. But these laws are nothing more 
than abstractions from experience. 
Fundamentally they are mnemonic 
devices. They permit us to remember 
in a simple way a great range of cases 
that would individually be much more 
difficult to remember—at least in the 
sense of memory as understood by the 
left hemisphere. Computer graphics 
give the prospective physical or bio- 
logical scientist a wide range of experi- 
ence with the cases his laws of nature 
summarize; but its most important 
function may be to permit those who 
are not scientists to grasp in an intui- 
tive but nevertheless deep manner 
what the laws of nature are about. ` 


Benefits to be derived by the computer 
enthusiast from the understanding of the 
functioning of the human brain presented 
in this book are twofold: it offers new 
understanding of the way biological intelli- 
gences function which may be of value in 
developing computer systems, and it suggests 
ways in which computers may be used to 
augment and stimulate the biological mind. 
Sagan submits that the computer itself may 
logically be considered to be the next step 
in human brain evolution, the mind having 
by its own ability finally released itself from 


VECTOR 


PACKAGING MATERIALS 
SAVE TIME & MONEY 


Й New 8801-1, $14.95 


Б 


5100 CARDS—100 PLUG CONTACTS-Convenient universal 
tinned pads and bus lines. For interface, memory expansion, 
breadboarding. Mount almost anything anywhere on card. 


$100 CONNECTORS for WIRE WRAPPING or SOLDERING 


BEAUTIFUL Model VP2 


NEW VECTOR-PAK 

CASES for micro-computer 

circuitry, assembled. Constructed 

of aluminum, finished in vinyl. Slide out covers for easy 
access. Includes card guides, heavy chassis plate, perforated 
bottom cover for cooler operation. 

Card guides perpendicular to front panel, Model VP1, $128.30. 
Card guides parallel to front panel, Model VP2, $134.30. 


S100 MOTHER BOARD, $29.50. 11 positions ready for 
connectors. Glass epoxy, plated thru holes, circuitry for 
active termination, 12 tantalum capacitors and instructions. 


PLUS revolutionary Slit-N-Wrap wiring tools, Micro-Vector- 
bord® printed circuit kits, І.С. sockets, extenders. 


Send for new catalog. 


VECTOR ELECTRONIC COMPANY, Inc. 
12460 Gladstone Avenue, Sylmar, CA 91342 
phone (213) 365-9661, twx 910-496-1539 


540777 
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——Á——— Rea 
16K RAM 


FULLY STATIC 
INTRODUCTORY 


_ SASO “i KIT PRICE 


| 10 SLOT “10 SLOT MAINFRAME 
TT-10. . .KIT $325 

10 SLOT TABLE TOP 
MICROCOMPUTERS 
TT-8080. . .KIT $440 
SYSTEM WITH 16K & I/O 
TT-8080-S. . .KIT $1050 


CARD CAGE & 1 
MOTHER BOARD 
ЕСТ-100. . .КІТ $100 
CCMB-10. . КІТ $75 
WITH CONNECTORS 

& GUIDES 

ECT-100-F. . .KIT $200 


CCMB-10-F. ..KIT $125 


CPU'S, MEMORY 
MOTHER BOARDS 
PROTOTYPING BOARDS 
EXTENDER CARDS 
POWER SUPPLIES 


SHIPPING EXTRA 
DEALER INQUIRIES INVITED 


ELECTAGMIC CONTAGL TECHNOLOGY 


FACTORY ADDRESS: MAILING ADDRESS: 
763 RAMSEY AVENUE P. O. BOX6 
HILLSIDE, N. J. 07205 UNION, N. J. 07083 


(201) 686-8080 


% 
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See the computer. 
See the computer run. 
Read The Computer Book. 


34970171039) 


га The Computer Book by Fred Lee is а one-of-a- 
kind text. Actually, it is two books in one: 
not only does Lee present the basics of compu- 
é ter theory and operation in clear and concise 
language, but he also presents a unique format 
5 in which each page graphically represents a 
memory address. As a result, the reader actual- 
e ly goes through the same logical steps that a 
computer would follow while running a pro- 
gram. 


Ф] Contents include number systems and codes, 
practice programs, high level languages, and a 
section on the home computer market. Line 

а drawings, charts, and tables make this book of 
interest to the professional and well as non- 

él professional in the computing field. 


*Show and Tell" was never this good. 


a Artech House Books, 610 Washington St., 
Dedham, MA 02026 
617-326-8220 


é&6€4664€496066040606049009900966 6 
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restriction to a purely biological mechanism. 
Dragons of Eden well deserves its high 
place on the nation's nonfiction best-seller 
lists, and should be read with relish by 
anyone with an interest in the mechanics of 
intelligence, whether natural or artificial. 


Jim Heter 
107% S Carondelet St 
Los Angeles СА 900578 


Digital Computer Electronics 
by Albert Paul Malvino 
McGraw-Hill, New York 1977 
393 pages 

$14.95 


"|f the action of small computers is not 
quite clear, if you feel something is blocking 
your understanding of microprocessors, or if 
the whole computer thing has never quite 
come together, then this is the book you've 
been waiting for." Thus, author Malvino 
describes the audience for whom this book 
was written. Апа, although it is a text for 
technicians, the author presents the material 
in such a clear, readable style that the book 
is an invaluable reference for anyone wishing 
to improve his/her understanding of com- 
puters in general and microcomputers in 
particular. 

Prerequisites to understanding the book 
are electronics to the level of DC and AC 
theory, with transistors and diodes. 

The first seven chapters are devoted to 
the basic logic circuits, binary numbers and 
arithmetic circuits. Explanations of logic 
circuits, flip flops, registers and memories 
make the book worth the price for these 
topics alone. 

Most computer books present a block 
diagram of a "typical" computer and use 
that as the frame of reference for the rest 
of the book. Dr Malvino has designed a 
working 8 bit computer with only six 
instructions in its instruction set. He calls 
it SAP-1 (for simple as possible, #1). He 
uses SAP-1 to explain how the basic 
elements of a computer are tied together 
into a working system. Anyone with an 
understanding of TTL could build a SAP-1 
computer if desired. 5АР-1 is used to 
explain such concepts as busing, three 
state logic, elementary programming, in- 
struction fetch cycle, instruction execution 
cycle, and operation of the internal control 
unit. 

In chapter 9, the author explains the 
significance of adding jump instructions 
to the instruction set of a computer, and 
proceeds to design SAP-2, a 12 bit working 
computer with 28 instructions in its instruc- 
tion set, including six jump instructions. 

Chapters 10, 11 and 12 cover advanced 


concepts of computers. In chapter 10, the 
author presents SAP-3, a computer with 
most of the characteristics of modern 
computers. Chapters 11 and 12 cover such 
topics as microprograms, microroutines, 
variable machine cycles, manual loading, 
bootstrap loading and fixed point, floating 
point, and double precision arithemetic. 

Although the book is organized as an 
orderly progression from the basics of logic 
circuits through advanced computer con- 
cepts, each chapter could almost stand 
alone as a comprehensive treatment of its 
topic. For example, if you already under- 
stand the type D flip flop, then you would 
have no trouble in understanding chapter 6 
on registers. 

ЇГ you are associated with computers 
from a purely hobbyist viewpoint, with 
little or no interest in the technical “іп- 
nards," then this book is not for you. How- 
ever, if you hope to learn enough to trouble- 
shoot your own, then this book will surely 
prove helpful. If you have a strong technical 
interest in computers, whether as a hobbyist 
or a technician, then you need a copy of 
this book. 


Dr Tom Lukers 
Rt 1 Box 277B 
Lufkin TX 759018 


The Elements of Programming Style 
by B W Kernighan and P J Plauger 
McGraw-Hill, New York 1974 

147 pages paperback 

$2.65 


This book should be in the library of 
every computer enthusiast, for it bridges 
the awful gap between those beginning 
moments, and clean, efficient code. By 
teaching sound principles, the authors 
give the reader a definite method for 
improving skills in programming. There is 
a need for programmers to proofread their 
code with a copy editor’s blue pencil. Yet 
few of us know how. The old adage pre- 
vails: “If it works, leave it alone." This 
bromide is a carte blanche for programmers 
of every level of skill to leave confusing 
code alone, since most programs are judged 
by the result, and not by the means. Yet in 
the microcomputer business, it is critical 
that space be well used. 

To their everlasting credit, the authors’ 
first lesson is, in my opinion, the most 
important. It requires clarity of expression. 
Make the code show what it does, don't 
hide the purpose in elegant expressions. 
Nothing is more frustrating than to attempt 
to figure out the meaning of mysterious 
code. À programmer must keep in mind 
that somewhere in the future it may be 
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PRAMMER III 
by xybek 


The Ultimate EPROM Memory Board 
For Your S100-Bus Computer 


ж Accommodates from 1k to 30k of the above EPROMS, in 
any combination. each addressable on any 1k (2k for 
27161 boundary within the board's 32k address space. 


1k of scratch-pad RAM. 

On-board programming for ail three EPROM types. 
Tri-state buffers on all address and data lines. 

Empty EPROM sockets do not require address space. 


+ + + * ox 


Assembled, tested, ready to run — only $369.50 


xybek « P.O. Вох4925 • Stanford, CA94305 
Telephone: (408) 296-8188 


Motorola EXORcisor® 
Compatible Hardware 


e 8K Static Ram 
2 - 4 K write protected blocks 
500 nsec version - regular price-$324.95 
Introductory offer* - $275. 


e Backplane and Card Cage 
*5vand +12 volt regulators and 
daisy chain connector 5 slots-$124.95 
10 slots-5144.95 
connectors (installed )-$5.50 ea. 


€ Unregulated Power Supply 
+5v@ 8 amps. 12v (01.0 amps-5124.95 
*5v (2 15 amps. 12v @1.5 amps-$144.95 


Industrial quality, Motorola EXORcisor ® 
compatible hardware by 


American 
Technologies 


PO Box 23001 Rochester. NY 14692 
716-244-8070 
DEALER INQUIRIES INVITED 


"OFFER? EXPIRES. luly 4 1978 
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80-103A Serial 1/О and FSK modem for 
professional and hobby communications. 


* Completely compatible with your ІМЅАІ, ALTAIR* 
SOL** or other S-100 microcomputers. 
Trademarks of *MITS, **Processor Technology 
Designed for use on the dial telephone or TWX 
networks, or 2-wire dedicated lines, meets all 
FCC regulations when used with a CBT coupler. 


* All digital modulation and demodulation with on 
board cyrstal clock and precision filter mean that 
NO ADJUSTMENTS ARE REQUIRED 

9 Bell 103 standard frequencies 

* Automated dial (pulsed) and answer 

* Originate and answer mode 

е 110 or 300 BPS speed select 

* Complete self test capability 

* Character length, stop bit, and parity 

* 90 day warranty and full documentation 


PRICES Bare Board and Manual 49.95 
Assembled (48 hour burn in] 279.95 
Master Charge or Visa accepted. 


DC Hayes Assoc. 


P.O. Box 9884, Atlanta, Ga. 30319, 404/231-0574 


ATTENTION 
COMMODORE PET USERS! 


Low Cost Financial Software on Compatible 
Cassette Tapes for your PET Computers. Samples 
from our program library inciude: 


MORTGAGE $15.95 
Calculates mortgage data, e.g., principal paid to date, 
outstanding principal, mortgage equity, interest paid to 
date, outstanding interest, and more. 

ANNUAL REPORT ANALYZER (Manual) $22.95 
With annual report in hand, you input 5 yrs revenues 
and income; program computes: Percentage growth in 
sales, profits, earnings per share; PE ratio; Profit 
margins; Current ratio; Book value; Return on equity; 
Payout ratio; Dividend yield; Theoretical value for 
stock & PE ratio; Implied yield & growth rate; more. 
STOCK ANALYZER (Automatic Data Entry) $34.95 
Same as Annual Report Analyzer except data is auto- 
matically entered from Data Base tapes simply by en- 
tering ticker symbols. 

DATA BASE (Updated monthly) $175.00 Per Year 
Statistical data on over 2,500 Industrial Stocks on the 
New York, American and Over the Counter Exchanges. 
OPTIONS $24.95 
For both option buyers and writers, program computes 
the theoretical value of an option with graphics. 


Pursuant to Rule 206(4)-1(A)(3) of the Securities and Ex- 
change Commission, it should be noted that the above men- 
tioned programs should not in and of themselves be utilized in 
making investment decisions, The scope and usefulness of the 
above programs are limited, with values in some cases being 
purely theoretical. 


SEND FOR FREE BROCHURE 
NATIONAL CORPORATE SCIENCES, INC. 
(Registered Investment Advisors - Cur 10th Year] 
790 MADISON AVENUE 
NEW YORK, N.Y. 10021 


DATA COMMUNICATIONS ADAPTER 
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necessary to modify the program. That is 
hard to do when the existing code cannot 
be deciphered by anyone, including the 
originator. In every computer center, there 
are gobs of temporary programs drafted 
into continued use for years. 

To illustrate the principles of good code, 
the authors use excerpts of actual programs. 
For any example, the flaws are pointed out, 
the segment is rewritten, and the general 
rule is stated. Several points may be dis- 
cussed for each example. FORTRAN and 
PL/I are used as model languages, since 
each is in common usage. Also, familiarity 
with one language implies that the other can 
be understood. However, the rules discussed 
apply in any language, including BASIC and 
assembler. 

The models used are taken from begin- 
ning textbooks, where code is usually first 
seen by the neophyte. One would think that 
good style would abound in textbooks, but 
it's just not true. With the authors' help, 
the reader can read other programmers' 
code filtered through a solid foundation of 
principles. 

There are lessons in structure, design of 
input and output and how to format code 
for clarity. There is an excellent chapter 
on documentation, my personal curse. Do 
your variable names mean something? They 
should carry the mnemonic image of what 
they represent. 15 your code modularized? 
Do you use comments, or worse yet, overuse 
them? The recurring theme in this splendid 
book is to plan your work to be simply 
stated and executed. 

The models used provide a spectrum of 
programming applications. Some of the 
examples require a bit of higher math to 
follow, but the lesson is very clear. There 
are models dealing with student grades, 
salesmen’s tallies, and sorting. There is 
meat here, for both the novice and pro- 
fessional. 

Іп citing the textbooks from which 
they drew examples, the authors provide 
a list of manuals of instruction for the 
reader. There is a somewhat brief section 
on supplementary reading, as well as a 
thorough index. There is a summary of 
rules, which condenses the lessons of the 
text. Each chapter has a few questions 
which will allow you to apply the points 
discussed. It would be a bargain at a much 
higher price than the modest $2.65. This is 
a valuable book, and I'm glad it is on my 
shelf. 


Noel K Julkowski 

Naval Environmental 
Prediction Research Facility 
Monterey СА 93940Ш 


Languages 


Forum 


Standardization of 
High Level Languages: 
Some Questions 


E M Greene 
5067 Bluestem Dr 
Colorado Springs CO 80917 


Glen A Taylor proposes standardizing 
a high level language for personal com- 
puting (Languages Forum, November 1977 
BYTE, page 190), The proposal has merit, 
but there are several factors to consider 
before initiating a standards activity. 


1. What is to be standardized? 


The existing standards for the COBOL, 
FORTRAN, PL/I, BASIC and MUMPS 
languages were developed starting from 
definitions which existed when their 
respective standardization activities were 
initiated. There was experience іп using 
and implementing the languages prior to 
and during the standardization process. The 
point is that historically standards organi- 
zations have not been defining new lan- 
guages, but instead have only been refining a 
definition of an existing language. 

Perhaps Mr Taylor had in mind the 
standardization of an existing language 
such as APL, PASCAL, or one of the string 
processing languages. All other “major” 
languages have standards in existence and 
organizations responsible for continuing 
support. 

If Mr Taylor had in mind the definition 
of a subset of an existing language, it should 
be noted that ANSI has committees actively 
engaged in preparing standards for subsets 
of PL/I and COBOL. American National 
Standard Institute (ANSI) publication 
X3.10-1966 contains a FORTRAN subset 
definition. The COBOL standards define a 
modular approach to implementing COBOL 
compilers. 
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COMPUTE YOUR SAVINGS... 


| IMSAI 8080 

ТА VERY SPECIAL PACKAGE: ІМЅАІ 8080 KIT C22-SLOT 
| MOTHERBOARD, FRONT PANEL, 28-AMP POWER SUPPLY), WITH 
| IMSAI АК STATIC RAM MEMORY KIT. «RETAIL VALUE: $838 


$599.95 
$569.95 


SPECIAL CASH PRICE: 
8080 WITHOUT MEMORY: 


-------------------------------------------.--........-. 


L| 

1 

| TDL ХІТАМ 2 

INO TIME TO BUILD: TECHNICAL DESIGN LABS, ASSEMBLED 
!AND TESTED XITAN ALPHA 2 CWITH 2-80 BOARD, SYSTEM MON- 
| ITOR BOARD, AND 16K OF STATIC MEMORY) WITH 12K SUPER 
IBASIC... TOTAL RETAIL VALUE: $1749 

| SPECIAL CASH PRICE: $1399 
{WANT MORE MEMORY? ADD AN ADDITIONAL 16K TOL STATIC 
[RAM ASSEMBLED MEMORY. LIST PRICE: $699 


ICASH PRICE (W/PURCHASE OF ХІТАМ 2): $559 


QUANTITIES LIMITED. ALL PRICES PLUS SHIPPING. CHARGE 
CARDS OR C.O.D., ADD 5%. 


[Л BUG ТИ КОЛИТ 5-1 00, INC. 4) 
L ADDRESS ...... 7 WHITE PLACE LS 
ea CLARK, NJ 07056 a 
п INTERFACE ..... 201-382-1318 о 
P нээ ээг В 


-iULl.inc. 


8700Processor: 6503 MPU. Wear free"ActiveKeyboard", 
Micro-Diagnostic® Extensive documentation, FullySocketed. 

Piebug Monitor: Relative address calculator, Pointer High-low, 
User Subroutines, Back-step key. 

Cassette Interface: ^ Load& Dump by file *. Tape motion 
control, Positive indication of operation. 

Applications systems from $90 (10unit quantity) 
Development systems from $149 ike unit) 


: { | Please send documentation 


and price lists, 310 enclosed. пате; 


: ( } 1 don t need documentation 
please send price lists. address: 


51 |) Please send FREE CATALOG. 


city: _ State: гір: 


ELECTRONICS DEPT. 5-1 © 1020 W. Wilshire Blvd. © ÜklahomaCily, OK 7316 (405) 843-9626: 


Fapraeeoertevetuesceerevavatueesaseeusecezseónenuseeeteessatsteestuevósecentue testes “ша. 
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ter Hobbyist from dilithiz, 


7) 


е 


HOME COMPUTERS: 27% QUESTIONS 8. ANSWERS 


by Rich Didday 
Volume 1: Hardware $7.95 
Volume 2: Software $6.95 


STEP BY STEP INTRODUCTIONS TO 8080 
MICROPROCESSOR SYSTEMS 


by James Melsa & David Cohn $7.95 
HOME COMPUTERS: A BEGINNER'S GLOSSARY 
AND GUIDE 

by Merl Miller & Charles Sippl $6.95 
8080 MACHINE LANGUAGE PROGRAMMING 
FOR BEGINNERS 

by Ron Santore $6.95 
BEGINNING BASIC 

by Paul Chirlian $9.95 


e The Answer Books for the Home Con, 
72 
e 91146 иобәЈ0 e 94046) (59404 e 55939 


dilithium Press books are available 
from your local computer store. 
Publishing Personol Computing Books is Our Business! E 


MPI 
QUALITY CONTROL TEST 


KEYEDHED TEST 289 BAUD 88232 SERIAL PORT 

KEYEORRD TEST 299 BAUD CURRENT LODP 

OM LINE TEST 2690 BAUD RS232 SERIAL FORT 
WRAP AROUND 


T69012245678301 2345670630 
эзігзззетезе 


Parys 
125356 rupe cty 


Need Hard Copy? 


TRY OUR SOFT PRICES 
3425 


Complete standalone 40 column impact dot matrix printer with a 64 
character ASCII set, Includes power supply. casework and interface 
electronics for connection to a mini/micro processor parallel port 
Serial interface versions for RS232'current loop applications start at 
$575 in single quantity 


SEND FOR FREE LITERATURE 
A Box 22101 
бап Lake City, Utah 84122 
Cdi (801) 364-2411 
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2. Will there be sufficient interest to support 
a standardization activity? 


The preparation of a standard is a 
lengthy, technically complex and expensive 
process. There cannot be a standardization 
activity without a firm commitment on the 
part of individuals and organizations to 
provide continuing support. In addition to 
the initial development of a standard, con- 
sideration has to be given to the continuing 
support required to maintain an active 
standard. 


3. 15 а standardization activity premature? 


A standard formalizes things “as they 
are" and assumes a stable environment. The 
personal computing environment is anything 
but stable considering the rapidly changing 
state of the art of small computers. Would 
a standardization activity be able to accur- 
ately predict the personal computing envi- 
ronment far enough into the future to pre- 
vent producing a standard which would be 
obsolete before it is adopted? 


4. How would compliance with a standard 
be obtained? 


Compliance with standards in the United 
States is voluntary unless compliance is 
required by law, regulation, directive or 
contract. A language standard for personal 
computing may not be effective unless the 
vendors can be induced to comply. 


5. Is there a need for a language tailored to 
personal computing? 


The impetus for a personal computing 
high level language seems to arise from the 
concern with the "size" of the existing 
"large computer" languages. This emphasis 
is misdirected in that it ignores the history 
of digital computing: specifically, “та!” 
computers are getting functionally larger 
as hardware costs continue dropping rapidly, 
and the existing standard languages, espe- 
cially FORTRAN, were developed in rela- 
tively ancient times when the “large” com- 
puters didn't have much more capacity than 
present day "small" computers. Compilers 
have been successfully developed which 
support a substantial subset of PL/I and 
operate in a 16 K byte computer supported 
by a single drive floppy disk. 

Programming languages are standardized 
to promote hardware independence, com- 
monality and transportability of programs. 
Definition of a special language for small 
computers would go counter to the stan- 
dardization objectives by creating a barrier 


to developing programs on one size com- 
puter and using them on a computer of 
another size. Organizations and persons 
involved in programming computers of 
various sizes are not going to be enthusiastic 
about dissimilar languages for different sizes 
of computers. If a language for personal 
computing is not significantly different from 
existing standard languages, then the effort 
required to produce a standard would not 
be justified.m 


Grappling with GRAPL: 
Some Choice 
Comments 


Andrew Koenig 
401 Route 22 #46E 
North Plainfield NJ 07060 


| would like to comment on some of the 
points that William Leler made in his article 
("GRAPLing with APL," November 1977 
BYTE, page 220). In particular, most of 
his objections to the language were really 
objections to particular implementations, 
and these should really be much better 
distinguished. 

His first objection is that “а! arrays 
in APL must be homogeneous" and then 
he goes on to explain that this means 
that all elements must be of the same 
"type." | don't know which “type”? he 
means here. Does he mean that they must 
all be either numeric or character in form? 
If so, such an objection is hardly adequate, 
because permitting some elements of an 
array to be characters while others are 
numbers complicates substantially the 
problem of defining the actions of the 
various functions that make up the lan- 
guage. If, instead, he means that one cannot 
mix "integer" and ‘floating-point’ values 
in a single array (an interpretation of his 
remark which is rendered possible by his 
use of the phrase “data type" to mean 
just that in a subsequent paragraph de- 
scribing GRAPL), then his criticism has 
nothing to do with the /anguage, which 
defines no distinctions between integers, 
bits, real numbers, and so on. APL values 
are numbers or characters, and that’s the 
extent of its type distinctions. (For one 
approach to the problem of homogeneous 
versus heterogeneous arrays in APL, see 
"General Arrays, Operators and Functions" 
by Ziad Ghandour and Jorge Mezei, in the 
July 1973 /BM Journal of Research and 
Development.) 
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INNOVEX FLOPPY DISK DRIVE 
NEW-FULL SIZE $495 or LESS* 


From The Same People Who Brought You The First Diskette and Drive 


TO DESIGN YOUR OWN CUSTOM SUB-SYSTEM FOR LESS: 


(1) BUY THE INNOVEX MODEL 410 OR 420 FROM THE MANUFACTURER 
AT THE OEM VOLUME PRICE OF $495. 


8" Full Size,IBM Compatible, Hard 
or Soft Sector Single or Double Density 


(2) BUY THE FLOPPY CONTROLLER DESIGNED FOR YOUR SYSTEM 


(3) *THEN FOR A LIMITED TIME GET A REBATE FROM INNOTRONICS 
HAVING BOUGHT ONE OF THESE POPULAR INTERFACES SPECIFI- 
CALLY DESIGNED TO WORK WITH THIS INNOVEX DRIVE: 


Peripheral Vision... . ... 
Digital Group 


WE ARE PROUD TO OFFER THE HIGHEST QUALITY DISKETTE DRIVE 
FOR THE FAIREST PRICE POSSIBLE IN THE INDUSTRY 


ACT NOW AND SAVE!!! 


Send Check Or Money Order for $495 
Less Rebate If Applicable 
(proof of purchase required) 
INNOTRONICS CORPORATION/DEPT D 
BROOKS ROAD 
LINCOLN, MASSACHUSETTS 01773 
Tel. (617) 259-0600 


*Offer Ends 7-1-78 
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And now...a few 
well chosen words from EMM 


256 words on one chip, to be exact. With TTL compatible 
inputs and outputs, a 400 ns maximum access time, 
and needing only a single +5V power supply to func- 
tion. It’s a small memory system in one standard 22-pin 
DIP, with multi-sourced pin-out. And it’s available for 
off-the-shelf delivery. Now. 


Get the latest word on the EMM SEMI 3539 256x8-bit 
static RAM from any EMM SEMI sales office or 
distributor. Or call us today. 


E MM semi, inc. 


A subsidiary of Electronic Memories & Magnetics 
3883 N.28th Ave., Phoenix,AZ 85017 (602) 263-0202 


Software 


CRAPS (Las Vegas style) $6.00 
MULTIPLE LUNAR LANDER $8.00 
SLOT MACHINE 56.00 


GAME PACKAGE: Russian Roulette, Mad 
Scientist, and ABM $8.00 


Graphics « PICTURE MAKER with AMP'L ANNY $12.00 


GRAPHICS PACKAGE I: Laser Beam, Space 
Shuttle, and Blast ОҒ $40.00 

GRAPHICS PACKAGE II: Rain in Greece, Flea, 
Textwriter, Random Walk $40.00 


Scientific « FOURIER FIT: Does curve fitting $45.00 
Systems • RANDOM NUMBER GENERATOR TEST $5.00 
HEX MEMORY LOADER $10.00 

MEMORY DUMP PROGRAM $40.00 
MEMORY SEARCH $5.00 


All Programs Written in BASIC 
Complete Easy to Read Documentation 
Programs Completely Tested 


SOFTWARE RECORDS 


P.O. BOX 8401-B 
UNIVERSAL CITY, CA 91608 


(cal residents add 6% sales tax) 
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His next objection is that there are no 
constructs for serial operations. This is a 
minor problem, since conditional branches 
and recursion are both available: more than 
that might be nice, but hardly necessary. His 
comment about “тисһ wasted compu- 
tation" presumably comes from expressions 
like: 


(Xat 7240 


to find the first nonblank string in X; if he 
objects to the fact that all elements of X 
are tested for equality to blank, this ob- 
jection is to an implementation shortcoming, 
not to a language shortcoming. Idioms of 
this sort can easily be recognized by an 
appropriate optimizing compiler, and much 
of the delight of using APL is in the fact 
that it frees the programmer from worrying 
about coding drudgery of this sort. 

His third objection is that “APL is 
terrible for dataset management.” This is 
a void objection, because the concept of 
a “data set" or ''file" is not defined in 
APL at all. Instead, there is а “5һагеа 
variable" facility, which 15 explicitly 
designed to permit APL programs to 
communicate with other programs, pre- 
sumably written in some other language. 
This definition leaves the particular oper- 
ations to be implemented as defined by the 
host environment, and suitable auxiliary 
processors can make all the data manage- 
ment facilities of a particular environment 
available to the APL programmer. A failure 
to make a desired facility available must 
again be classed as an implementation ob- 
jection. 

His next objection is to APL's lack of 
interrupt handling. This is an acknowledged 
problem with the language as currently 
defined, and he will probably not have long 
to wait for a reasonable solution. 

His next objection is to APL's use of 
storage space. Surely this is only an imple- 
mentation objection! In fact, in most APL 
systems | have used, it is possible to get 
much more work done in a given amount 
of space in APL than in FORTRAN, because 
APL programs take up much less space than 
their FORTRAN counterparts. 

His next objection is that “almost no 
translation can be performed on APL code." 
This is simply nottrue. In particular, neither 
of the two APL implementations | have 
worked with require any symbol! table 
lookups while a program is being executed 
(unless it uses the "execute" function). 

His last objection is to APL's lack of 
character handling. Lack character handling 
it may, but it is certainly better than many 
other languages in that regard. See the 


aforementioned paper for a big possible 
improvement. 

Now some questions about William 
Leler’s claims for GRAPL: 


1) If GRAPL executes left to right, what 
about assignment? If | want to assign the 
sum of B and C to A, am | going to have 
to write A<(B+C) or will the parentheses 
be unnecessary? If they are unnecessary, 
the language cannot also have both strict 
left to right execution and equal function 
precedences. One reason APL is right to 
left is that that permits both polynomials 
and continued fractions to be written 
without any parentheses at all. Can 
GRAPL claim a similar advantage? 

2) "GRAPL is block structured like 
ALGOL, which allows a simple and 
efficient storage management scheme." 
What is there about APL's block struc- 
ture that requires complicated or in- 
efficient storage management? 

3) What is a KEIL structure? 

4) "When a program is executed, it is 
partially compiled and then executed 
interpretively. This is one of the fastest 
methods of execution." This sounds a 
whole lot like the way 1ВМ APL sys- 
tems handle program execution. 

5) Are spaces really ignored in GRAPL 
programs? In other words, is 


SQRT 2 
the same as 
SORT2 


? |f so, how do you write function SORT 
with argument 2? 


SQRT(2) 


? If this is the case, you seem not to have 
gained much; in fact you have lost some 
consistency by giving primitive functions 
a different syntax from user defined ones. 


Hewlett-Packard now has a (large) mini- 
computer available with APL microcode. 
IBM has APL microcode for some 370 
models. Can a personal APL system be far 
behind? (A Canadian company, last | heard, 
was selling complete APL machines for less 
than $5000.) 

| am becoming increasingly convinced 
that people who say "'here are a few things 1 
don't like about this language; let's design a 
new one" are barking up the wrong tree: 
| think there's a good deal more to be 
learned about compiler design right now 
than about language design!m 
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It's TIME you brought your LSI-11 up to DATE. TIME and 
DATE, two important parameters in the computer world, are 
available to your LSI-11 on one DUAL SIZE BOARD. When 
requested, the TCU-50D will present you with the date (month 
and day), time (hour and minutes), and seconds. Turn your 
computer off and forget about the time — your battery sup- 
ported TCU-50D won't, not for 3 months anyway. The correct 
date and time will be there when you power up. 


The TCU-50D is shipped preset to your local time, but can be set 
to any time you want by a simple software routine. 


AT $295 
YOU CAN’T AFFORD TO IGNORE TIME 


Time is only one way we can help you upgrade your LSI-11 or 
PDP-11 system. We'd also like to tell you about the others. So 
contact Digital Pathways if you're into -11's. We are too. 


ad DIGITAL PATHWAYS INC. 


4151 Middlefield Road * Palo Alto, 
California 94306 » Telephone (415) 493-5544 


NORTH STAR BASIC PROGRAM 


EACH SYSTEM COMPLETE, ON DISKETTE 
READY TO RUN 


*ACCOUNTS RECEIVABLE *GENERAL LEDGER 
*ACCOUNTS PAYABLE *PAYROLL 

*SOFTWARE LOCATOR *N.S. BASIC TUTORIAL 
*BUSINESS STATISTICS *BIORHYTHM GENERATOR 
*WORD PROCESSING 

*RENTAL LOCATOR SERVICE *CHECK BOOK BALANCE 
*MEDICAL BILLING 

*INVENTORY *SALES ANALYSIS 

*BOWLING HANDICAPPER 

*COIN COLLECTOR 

*DIET PLANNER 

ЖІМРОКТАМТ DOCUMENT LOCATOR 


——ONLY $35.00 PER SYSTEM, POSTPAID—— 
EQUIPMENT REQUIRED, SINGLE DRIVE, 
8-K FREE MEMORY, PRINTER OPTIONAL 


AJA SOFTWARE 


SOFTWARE 


DEPT. 11 P. O. BOX 2528 
ORANGE, CA 92669 
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Boards DO Something 


CL2400 
Real Time Clock 


Randy G Soderstrom 
4601 Goldfinch Dr 
Madison WI 53714 


systems, inc. 


Programming Quickies 


$98—Kit $135—Assembled Line Combinations 


If your system needs to know what time it is, ош CL2400 is 
the board for you. The present time in hours, minutes, and | 
seconds is always available for input, and is continuously 
updated by the highly accurate 60 Hz power line frequency. 
Need periodic interrupts? The CL2400 can do that, too, at any 
of 6 rates. Reference manual with BASIC and assembly 
language software examples included. 


One of the first programs | wrote for my 
Altair 8800 and TVT-1 system was one 
which demonstrates the problem of the 
printed line. 

Suppose you have a printer that contin- 
uously prints line after line of characters, 
automatically changing the rightmost char- 
acter each time. For example, it could start 
with “а a a a a" followed by “aaaab,” 
“a ааа с,” and so on. When column 1 
becomes а again, column 2 becomes b 
much like the odometer in your car. 

Eventually, every possible combination of 
letters will be printed out. Most will be 
meaningless, but among them will be every 


PC3200 
Power Control System 


PC3232 $299—Kit 
PC3216 $189—Kit 
РС3202 $39.50—Kit 


$360—Assm. 
$240—Assm. 
$52—Assm. 


If your system needs on/off control of lights, motors, 
appliances, etc., our PC3200 System components are for 
you. Control boards allow one 1/0 port to control 32 (PC3232) 
or 16 (PC3216) external Power Control Units, such as the 
PC3202 which controls 120 VAC loads to 400 Watts. Optically 
isolated, low voltage, current-limited control lines are 
standard in this growing product line. 


Listing 1: Source listing for an 8080-based system with a 
video output. The program may have to output a carriage 
return for some video displays. 


0 LXIH 041 ;Point to 
Canada ғо || : zx i UE 
systems, inc. а Lanata, 2 AAA AAA memory 
(formerly comptek) (213) 790-7957 3 MVIE 036 Initialize line 
4 300 300 йо ASCII @ 
5 DCRL 055 ;sign 
6 MOV М.Е 163 
7 JNZ 302 
10 005 005 
11 BBB BBB 
12 DCRL 055 
13 INRL 054 
14 MOV A,M 176 ;Get character from memory 
15 INRA 074 ;Increment it 
16 ORI 366 ;Make sure it's still 
17 300 500 ғап ASCII character 
20 MOV М,А 167 ‘Then put it back 
21 CPI 376 ЛЕ this one flipped over to 
22 500 500 jan @ sign; increment 
23 JZ 312 next character 
24 013 013 
25 BBB BBB 
26 MVIL 056 ;Else reset pointer to 
8 х ! 27 000 000 ;start of line 
m. “БӘ Ие; 30 ІМ 533 Фо you want 
з ot б о 2: > >; 51 377 377 sto write 
) mU НУ 2 32 RAL 027 ;out this 
эр x we „ашай 33 cc 334 line? 
YOU DIDN T KNOW! оз p 
ү 55 ВВВ ВВВ 
| LES." 4” 36 JMP 303 Start over 
OAE'S new PP-2708/16 37 014 014 
PROM Programmer is the 40 BBB BBB 
only programmer with all turn cermet trimmers (for 4l MVIL 056 Ліпе output 
these features: precision pulse width and 42 040 040 ‘routine 
ө Converts а PROM memory amplitude alignment) 45 DCRL 055 
Socket to 2 table Хор pro- " AM" ule animis 44 MOV A,M 176 
rammer: No complex inter- 
facing to wire—just plug it РР-2708/16 ..А 8 T $295. 46 XXX XXX ы” 
into а 2708 memory socket* KIT $245. 47 YYY ҮҮҮ i 
ә А short subroutine sends РР-2716 (Programs Intel's 50 DCRL 055 „Аге we at end 
биш over їнэ «қаға Шаа 51 — INRL 054 iof the line? 
о program the ; ? 
9 Programs 2 PROMS for less gc 250% 52 NZ 502 ШЕ not, get next 
than the cost of a personal- 53 043 043 icharacter. 
My mode. (27088 and TMS 54 BBB BBB 
s 55 Ret 311 ШЕ so, return 
е PONO 2 or im in paral- 
el — super for production Tiesin Eia. | AAA Page of character strin 
programming 676 West Wilson ‘Avenue BBB Page of program 
. e Complete with DC to DC Glendale, Calif. 91203 YYY:XXX: Address of output subroutine 


switching invertor and 10 
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line of next month's BYTE and every line 
from every book that ever has or ever will 
be written. All you have to do is look 
through the printer output and pick out the 
good pieces. 

But wait a minute: just how many differ- 
ent lines are there? On my TVT-1 there are 
64 characters and 32 characters per line. 
This means there аге approximately 
6 x 1027 different lines. It would take your 
microprocessor many times the age of the 
universe to generate them all! [/f your 
microprocessor produces 50 lines per 
second, it will take about 4 x 1048 
years. . . RC] 

You can have some fun generating and 
displaying a few of them on your video 
output. In this program, the computer dis- 
plays only the current line when sense 
switch 15 is raised. When SS15 is lowered, 
the machine keeps grinding out new lines, 
but does not write them out. This is 
obviously much faster. 

Note that, since my television type- 
writer scrolls automatically at the end of 
the line, no carriage return is sent. If your 
line length is different or you use a Tele- 
type, you will have to make suitable 
modifications. See the end of listing 1 for 
address explanation.m 
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ВКА 


8К STATIC КАМ 
DIGITAL J FL ASSEMBLED 


RELIABILITY а a 210 
QUALITY 
DEPENDABILITY 


A D D R E S SI N 0 TWO INDEPENDENT 4K BLOCKS SELECTED 
BY PLUGGABLE JUMPERS AT BOARD EDGE 


PROT E (1 ON-BOARD SWITCH WRITE PROTECTS/UNPROTECTS ALL BK 
OR EACH АҚ BLOCK CAN BE РАОТЕСЗЕО VIA FRONT PANEL 


B U FFE R | N G ALL 5-100 BUS LINES ARE FULLY BUFFERED 
ONE LS-TTL LOAD PER LINE 


LO W P 0 W ER 21.02 RAMS - THE 8KRS TYPICALLY REQUIRES 15 AMPS 
АТ В VOLTS - 4 ON-BOARD 5 VOLT REGULATORS 


WA | T STAT E S 0,3. OR2 WAIT STATES MAY BE SELECTED 
МА A PLUGGABLE JUMPER 


UA 1 | Т ү THE BOARD IS GLASS EPOXY WITH SILK SCREEN LEGEND 
FULL SOLDER MASKS O NBOTH SIDES, FLOW SOLDERING, GOLD CONTACTS 


G U А R A N TE E ЇР NOT SATISFIED RETURN THE UNDAMAGED 8KRS WITHIN 
10 DAYS FOR FULL REFUND - ALSO 90 DAY LIMITED WARRANTY 


D E 1 | V E R y STOCK TO 30 DAYS - CALL BETWEEN 8:30 AND 600 TC RESERVE 
YOUR BKRS OR FOR MORE INFORMATION 


P H À N T0 M MEMORY DISABLE IS IMPLEMENTED VIA PHANTOM (PIN 671 


| G COMPLETE TESTING NOT ONLY OF ALL MEMORY CELLS BUT ALSO 
OF ALL SUPPORT CIRCUITRY AND OPTIONS 


INTRODUCTORY 450 ns 250 ns 
SPECIAL „ео $14095 — 418995 
CALIFORNIA RESIDENTS ADD 6% TAX 
(714) 992-5540 . А 
2555 E CHAPMAN AVE. 


SUITE 604 
FULLERTON, CA 92531 DIGITAL 7 JL 


Practical Microcomputer Programming 


PRACTICAL MICROCOMPUTER PRO- 
GRAMMING: THE M6800 by W J Weller. 
This second volume of the Practical 
Microcomputer Programming series ad- 
dresses the problems of applications pro- 
gramming at assembly level for the M6800. 
In 16 chapters and more than 100 formal 
examples, the fundamental techniques of 
assembly level programming are applied to 
the solution of specific problems with the 
6800. Nowhere theoretical, it is a thorough 
| and detailed methods text for the beginning 
and intermediate application programmer 


PRACTICAL MICROCOMPUTER PROGRAMMING: THE INTEL 8080 by W J Weller, 
A V Shatzel, and H Y Nice. 

Here is a comprehensive source of programming information for the present or 
prospective user of the 8080 microcomputer, including moving data, binary arith- 
metic operations, multiplication and division, use of the stack pointer, subroutines, 
arrays and tables, conversions, decimal arithmetic, various IO options, real time clocks 
and interrupt driven processes, and debugging techniques. . 

This 306 page hardcover book is well worth its $21.95 price and should be in every 
8080 or Z-80 user's library. 


Г 
1 І 
! Магпе ! 
i І 
1 Address ! 
І 

1 
| City State 727% | 
i F 
І 1 
1 PRACTICAL THE INTEL 8080 9 $21.95 $ | 
! Send to: MICROCOMPUTER | 
! BITS. I ' PROGRAMMING: THE M6800 © $21.95 $ i 
Ц Дан Postage 5 .75 8 ! 
1 70 Main Street g : шинийн | 
| Peterborough NH 03458 Postage outside USA $ 1.00 $ 1 

І 
| Total $ 1 
1 O Check enclosed І 
І амак. І 
| Se О він MC X / / / Exp. Date 
I - І 
Н — О Bill BA 2222 Exp. Date. 

1 
emm | І 
"B. LL Signature 1 
І 
1 


| using the 6800. Hardback, $21.95. You may photocopy this page if you wish to leave your BYTE intact. |J 
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ише CP/N'" 


ОР LOW-COST 


5 MICROCOMPUTER 
4 SOFTWARE 


CP/M™ OPERATING SYSTEM: 


includes Editor, Assembler, Debugger and Utilities. 


For 8080 or 2-80 systems. 
For IBM-compatible floppy discs. 
$100-Diskette and Documentation. 


$25-Documentation (Set of 6 manuals) only. 


MAC™ MACRO ASSEMBLER: 
Compatible with new Intel macro standard. 


Macro library facilities. 


$90-Diskette and Manual. 
$15-Manual only. 


ID'" SYMBOLIC DEBUGGER: 
Runs with CP/M and MAC. 
Symbolic memory reference. 
Built-in assembler/disassembler. 
Real time breakpoints. 

$75-Diskette and Documentation. 


О DIGITAL REGERREH 


Р.О. Box 579 @ Pacific Grove, California 93950 


(408) 649-3896 


PICALIFORNIAE 


APPLIED 


TECHNOLOGY E¥ 


32K-MEMORY CARD-$410 
S-100 PSEUDO STATIC KIT 


2708E-450-NANOSECOND-$14 
2708 E PROM 650 NANOSECOND 


$10.95 


80 MAJOR COMPUTER PRODUCT 
LINES AND AN EXHAUSTIVE LINE 
OF ELECTRONIC COMPONENTS 


COMPUTERS 
HARDWARE AND SOFTWARE 
CUSTOM HARDWARE AND 
SOFTWARE RESEARCH AND 
DEVELOPMENT 


P. O. Box 1239 


TWENTYNINE PALMS, СА 92277 


714-367-6996 


FREE BASIC PROGRAM AND 


CATALOG 
'ALEX IS COMING" 


Complete guide to macro applications. 
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Continued from page 46 


system currently being distributed include 
the following: 


Single user operating system. 

PASCAL Compiler. Standard PASCAL 
plus extensions for strings, disk files, 
graphics, system programming (busi- 
ness oriented extensions are planned). 
Editors. High performance screen 
oriented editor for program develop- 
ment and word processing, line oriented 
editor for hard copy devices. 

File Manager. General purpose utility 
for maintaining a library of disk files 
(usually floppy disks). 

Debugger. Single statement and break- 
point processing, access to program 
variables. 

Utilities Programs for printing, com- 
municating, accessing disks written 
under DEC's RT11 system, diagnosing 
disk faults, desk calculator, etc... 
BASIC language compiler. Ітріе- 
mented for those who insist on using 
BASIC, but may wish to write power- 
ful subroutines in PASCAL. (The com- 
piler works, but subroutine binding is 
not yet ready.) 


Major components now operating, but 
not quite ready for general distribution, 
include the following: 


CAI Package. Adaptation of the major 
Computer Assisted Instruction package 
developed at University of California 
Irvine; includes automated materials 
for an introductory PASCAL program- 
ming course. 

Assemblers, For the PDP-11, 8080 
and Z-80, these are written in PASCAL 
for machine independence, but gen- 
erate native code for those processors. 
TREEMETA. A metacompiler devel- 
oped at UC Irvine. 


The UCSD PASCAL Project 


The Project is one of the principal activi- 
ties of the Institute for Information Systems, 
an embryonic “organized research unit” 
concerned with interdisciplinary studies, and 
with related instructional and public service 
activities. The main objectives of the Project 
include the following: 


Machine Independence. To foster the 
widespread use of machine indepen- 
dent software systems, particularly for 
small computers, as a means to avoid 
software obsolescence. A major premise 
of the project is that applications soft- 
ware can best be made truly portable 
by making the entire operating system 
and support software portable to a 


new processor at the cost of only a 
small effort (eventually: one to three 
programmer months; currently: about 
six months). 

e PASCAL. To promote the widespread 
use of standard PASCAL, and stan- 
dardized extensions, as (the basis of) a 
general purpose programming language, 
both for writing system programs such 
as operating systems and compilers, 
and for applications software in educa- 
tion, research and business data pro- 
cessing. 

e Software Exchange. To foster the 
development of a national or inter- 
national marketplace within which 
authors of computer based course 
materials, and other applications soft- 
ware, may receive reasonable royalties 
to compensate them for their work. As 
an initial step, the Project will operate 
a  Software/Courseware Exchange, 
using Tele-Mail techniques, for users 
of the UCSD PASCAL Software 
System. 

e Mass Education. To demonstrate that it 
is practical to improve the quality of 
mass education at the college level 
(and adult training in technical topics), 
while simultaneously reducing costs, 
through the use of microcomputer 
based course materials. 

e Research and Development. To provide 
facilities, a team working environment 
above critical size, and salary support 
for students and faculty members who 
wish to conduct research or develop- 
ment projects in software engineering 
and many related fields of study. 


Hardware Configuration 


The UCSD PASCAL System has been 
designed to run as a single user interactive 
system with superior response characteristics 
when one or more floppy disks are used for 
secondary storage. Wherever possible, single 
character commands are used, and prompting 
messages remind the user of the significance 
of the various commands that are available 
in different contexts. While the system has 
proven that machine independence of a com- 
plex software system is practical, there are 
of course practical limits to the range of 
characteristics that can be accommodated on 
the host machine. The major characteristics 
оҒ a typical system needed to run UCSD 
PASCAL include the following: 


e Main memory. 56K bytes (48K 
will do, but only for compiling small 
programs). 

e Word Size. 8 bit bytes, 16 bit words 
(hardware or simulated). 
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«10010 
NGINEERING МЕК6800р2 KIT CARD CAGE 


ENS m 3 


ЕС " 


A CARD CAGE YOU CAN AFFORD 
This simple design uses one piece molded plastic card guides, heavy aluminum 
socket supports, and a single sided D2 kit or Exorcisor® compatable mother 
board. The card cage is available in 5 and 11 slot versions. 


CARD CAGE WITHOUT SOCKETS 
card guides, socket supports, mother board 
5 Slot 37.95 
11 Slot 61.50 Н 
FULLY ASSEMBLED CARD CAGE WITH VIKING 
2VK43D/2-2 EDGE CONNECTORS 
5 Slot 84,95 
11 Slot 157,50 


We also have a growing line of accessories to expand the D2 kit into a full 

computer system, Send for our Product Guide. 

ATTENTION OEM: We can adapt this design to most cardcage requirements. 
WRITE FOR MORE DETAILS. 


© Registered Trademark of Motorola 


COMPARE OUR PRODUCTS AND PRICES UDIO 
YOU GET MORE FOR YOUR MONEY FROM NGINEERING 


121 WISCONSIN N.E. ALBUQUERQUE, N.M. 87108 PHONE (505) 255-6451 ` 


commodore Radio Shack 


PET TRS-80 


EITHER WAY... We've got software for you! 


Combine your hobbies with these sophisticated game programs. Just 
drop in the cassette and you're ready to play on your 8K PET or 4K 
TRS-BO. Fuller program descriptions in BYTE March & April. 


BRIDGE CHALLENGER: (For PET only, by George Duisman) Play 
Contract Bridge against a tough opponent: your PET computer. Let 
the PET deal any of 10 million hands, or set up deals for study and 
practice play and save them on cassette. Replay deals when thecards 
are known. Or play two person Duplicate Bridge. With 3D TIC- 
TACTOE: Play on a 4х4х4 cube against your PET ......... $14.95 


ARMCHAIR FOOTBALL: (For TRS-80 only, by Steve Harter) Play 
long and short passes, draws, sneaks, pitches, sweeps and punts to 
score touchdowns and field goals on a graphic football field. Defend 
with rush, blitz, key man-to-man and pass interception strategies. 
With simple graphic GOLF and TENNIS programs, too .... $14.95 


6502 ASSEMBLER IN BASIC (For PET only) Now with text editor, 


disassembler and both one and two pass assemblers ...... $24.95 
INTRODUCTORY SPECIAL with 4 full length games ...... $14.95 
STIMULATING SIMULATIONS with 64 page book......... $14.95 
PERSONAL FINANCE applications ....................... $12.95 
GRAPHICS PACKAGE draws, plots and letters............ $12.95 


ORDERS: Check, money order or VISA/Master Charge accepted. We 
guarantee you functioning programs, readable cassettes and prompt 
delivery. Our catalog, $1 or free with any cassette, fully documents 
these and other programs and describes our royalty program for 
software authors. For a FREE flyer, use reader service card, or senda 
self-addressed stamped envelope for faster service. 


em Personal Software" 2 
шин P.O. Вох 136-В4, Cambridge, MA 02138 
VISA/MC telephone orders welcome at (617) 783-0694 
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CIZ Hs PROGRAMS 


GAMES, Includes Blackjack, Hangman, Silly Sentence Maker, Poem Writer, 
23 Matches, Word Puzzle, Backtalker, Math Quiz, Caricature Printer, Typing Speed 
Drill, and Tic Tac Toe. 


PERSONAL FINANCE, Includes three programs, Balancer reconciles your 
checkbook and bank statement. Personal Budget helps you control cash flow so that 
money is available when it's needed. Interest calculates interest for various kinds of 
loans and investments. 


All programs are written in Extended Basic and are recorded on cassette tapes 
ready for immediate use. Included with each tape are complete program listings 
and user instructions. Each tape is protectively packaged in a rigid plastic box. 


EO-PRO, INC., 6580 BUCKHURST TRAIL, ATLANTA, GA 30349 


Please send the following program tapes for my Heathkit НВ: 
C] GAMES LD PERSONAL FINANCE 


Amount Enclosed (Save by ordering both tapes): 
ГІ $10 (Any 1 Tape @ $10) ГІ $18 (2 Tapes @ $9.00) 


Name — 


Adaress 


City 


State __. 


The All New! 


Personal & Small 
Business Computer 


Expo Plan 
NN To 
"south 


Attend 


May 19-21,1978, Exposition Park 
Orlando,Florida 


For Details Call Or Write: 


Felsburg Associates,Inc.(301)262-0305 
P.O. Box 735, Bowie. Md.. 20715 


172 way 1978 BYTE Publications Inc Circie 302 on inquiry card. 


€ Secondary Storage. Standard 8 inch 
floppy disk (the major system program 
files occupy roughly 70 K bytes). 

€ Console Display. 9600 bps ASCII 
terminal with x-y cursor addressing 
works best (slower CRTs or hard copy 
terminals can be handled, but less 
effectively). 

€ Keyboard. Uses ASCII keys for CR, 
ESC, ETX, BS, DEL and four posi- 
tioning arrows (up, down, left, right). 


In addition, the system is being used to drive 
a variety of printers such as the Diablo 
HYTYPE and Printronix 300, and for com- 
municating via standard asynchronous lines. 


Compatibility with Other Software Systems 


In Project discussions with manufacturers 
of computers, on which the UCSD PASCAL 
System might potentially be run, the most 
frequently asked question is: "How much 
effort will it take to adapt PASCAL to run 
under my software system?" This question 
is understandable in view of the approach 
generally taken by the computer industry 
when a new language is to be installed on a 
machine produced іп quantity. Unfor- 
tunately, this question misses the main point 
the Project is trying to make regarding trans- 
portable software. The effort needed to con- 
vert the PASCAL compiler to run under the 
operating system of manufacturer "X" will 
generally be far greater than the effort to 
make the entire UCSD PASCAL System run 
on that manufacturer's hardware. In the 
interest of promoting software transportabil- 
ity, the Project will generally not agree to 
adapt just the compiler to run under another 
operating system. 


PASCAL Language Extensions 


Like many others who use PASCAL as 
the basis for writing large system programs, 
the Project has found it necessary to extend 
the language. The most notable extensions 
have to do with strings of characters, for 
natural reading and writing from and to inter- 
active files, and for tools needed in writing 
the software. A concerted effort has been 
made to implement all of the "standard" 
PASCAL language as defined in PASCAL 
User Manual and Report, by Kathleen Jensen 
and Niklaus Wirth (Springer Verlag, New 
York and Heidelberg, 1975). (However, 
UCSD PASCAL still lacks the ability to 
allow procedure and function names to be 
passed as parameters.) The Project is making 
an effort to serve as coordinator among 
several large industrial firms which are pre- 
paring to use extended versions of PASCAL 
for major programming projects. It is hoped 


that а consensus will emerge from this effort 
on extensions to the language for system 
programming. UCSD PASCAL implements 
integers in two's complement form in 16 
bit words, and real numbers in a 32 bit 
field. Since neither form is suitable for 
large integers or for business applications, 
it is planned to add the facility to handle 
fixed decimal numbers whose precision may 
be declared by the programmer. 


Speed of Execution 


Although the system is entirely inter- 
pretive, as currently implemented, execu- 
tion speed is fast enough to permit highly 
interactive programs to be run on micro- 
computers. For example, compilation speed 
ranges from 600 to 700 lines per minute on 
the DEC LSI-11, or on an 8085 with a 3 MHz 
clock. 


Availability 


Copies of the system may be obtained by 
writing to UCSD PASCAL Project, Mail- 
drop C-021, La Jolla CA 92093. The system 
is available at a subscription fee of $200, 
made payable to "Regents of the University 
of California," which pays for materials, 
handling, and a limited amount of direct 
assistance to users. Those who wish to 
order the system should send details de- 
scribing the system on which they wish it to 
run, or should request an order blank from 
the project. The system is copyrighted, but 
rights are granted to educational institutions 
and to bonafide computer clubs to make 
additional copies for their own noncommer- 
cial uses. А copy of the latest package of 
printed user manuals (about 250 pages) is 
available at a charge of $15, again made 
payable to the Regents of the University 
of California. 

Though plans are in motion to convert 
the system to run on many different pro- 
cessors and configurations, the only systems 
currently supported use LSI-11, 8080 or 
2-80 microprocessors with at least 48K 
bytes of main memory, and ІВМ 3740 com- 
patible standard floppy disk drive(s). For 
8080 and Z-80 users, the method of adapting 
the system to run оп new hardware is similar 
to that used by Digital Research Inc in 
distributing the CP/M operating system; and 
the Project will distribute a conversion 
package similar to theirs. Versions of the sys- 
tem for other microprocessors are not likely 
to be ready for release until October 1978 at 
the earliest. Release on floppy disks other 
than those compatible with the 3740 format 
will depend upon availability of hardware to 
the Project. 

In addition to the main software system, 


educational materials are available separately 
for an introductory course on problem solv- 
ing and programming using PASCAL. A 
textbook (Microcomputer) Problem Solving 
Using PASCAL 6 available from Springer 
Verlag Publishers, 175 Fifth Av, New York 
NY 10010 ($9.80). The Project can supply 
a set of automated quizzes designed for use 
with the textbook in a self-paced course 
of study. 


Help from the User Community 


Readers can help by letting their favorite 
hardware vendors know that they want 
UCSD PASCAL to Be available in machine 
independent form. The Project has noted 
an increasing number of manufacturers who 
report that customers аге requesting 
PASCAL, and this has a real influence on 
their business decisions. Readers can also 
help by joining the international PASCAL 
Users’ Group (send $4 c/o Andy Mickel, 
227 EX, 208 SE Union St, University of 
Minnesota, Minneapolis MN 55455) and 
pressing PUG to establish a technical board 
to oversee UCSD PASCAL as a community 
project. 


е NOT A KIT 
е 8v(215A, +16v@3A power 
* Rack mountable  ' 
• 15 slot motherboard 
“ Card cage 
e Fan, line cord, fuse, 
switch, EMI filter 
• Desk top version option Ч 
» 8v@30A, + 16v@10A option ҸӘ 
e 55-50 bus option 1 
* voltage monitor option 


Rack 
mounted 


model $200 


Desk 


top model 


$235 


Write or са! for а copy of our 
detailed brochure which includes 


our application 


note 


BUILDING CHEAP COMPUTERS. 


INTEGRAND 


8474 Ave. 296 « Visalia, CA 93277 


» (209) 733-9288 


We accept BankAmericard/Visa and Master Charge 
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Exetting Пеши Pet Food 


A healthy Pet is a happy PET. 
Here are the latest in nutritional programs. 


Star Trek (ВК PETS only) $29.95 
Black Jack 19.95 
Star Pilot 19.95 
Bio-Rhythms 19.95 
The Dragon 9.95 


PETrifying Special...... When all five are ordered together 
the total price will be $85.00. (15% discount). You will also 
receive as a bonus the original "Housebreak Your Pet" tape 
and a six month membership in The Pet Lovers Club at no 
extra charge. 
Dear Don Alan Enterprises 
P. O. Box 401 
Marlton, NJ 08053 
Enclosed is my check or money order for ————. 
(т from NJ too, so | added 5%.) Ship the fol- 
lowing: Star Trek. , Black Jack — , Star Pilot —. 
Bio-Rhythms___, The Dragon. ., TheSpecial  . 
On second thought, charge it to my BankAmericard/VISA 
or MasterCharge. My card number is 
and it expires on 
Thank you, 


MODULAR ROBOTS for 
Industrial and Personal Application 


Send for complete brochure: 


GALLAHER RESEARCH, INC. 
P.O. Box 10767 

Salem Station 
Winston-Salem, N.C. 27108 
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Clubs sad 


Newsletters 


Conducted by David Wozmak 


Delaware Users of Microprocessor Systems 


Jodie Hobson, director of this club, wrote 
to us from the Wilmington-Newark area to 
inform us outsiders that the Delaware Users 
of Microprocessor Systems is alive and well, 
and currently living in the Wilmington- 
Newark section of Delaware. Contact 
Jodie 5 Hobson, Delaware Users of Micro- 
processor Systems, 2405 Maxwellton Rd, 
Stanton DE 19804, (302) 998-5594. 


Help Wanted 


W P Dart of Ojai CA is interested in 
forming a computer club in his area, and 
wants to hear from other interested people. 
Write W P Dart, 213 Valle Rio Av, Ojai CA 
93023, or call (805) 646-5824. 


Portland OR Computer Society 


The Portland Computer Society has 
changed its mailing address to: Portland 
Computer Society, 4032 SE Grant Ct, 
Portland OR 97214. 


Robot Builder 


This newsletter, working on its sixth 
issue, is on that interesting subject, the 
robot. While the publication is not overly 
large, it is extremely captivating. 

It’s put together by Michael Westvig 
of Palos Verdes Estates СА and consists 
mainly of articles and letters from people 
into robotics. Topics of discussion in Robot 
Builder include stepper motors, computer 
control of movement, power source prob- 
lems, past robot designs, and prototypes, 
hints оп where to buy materials at good 
prices, and so on. 

To get on the mailing list, or to send in 
an article for publication, send a letter along 
with a SASE to Michael Westvig, 208 Via 
Colorin, Palos Verdes CA 90274. 


HP-65 Users Club 


The HP-65 Users Club is a volunteer, 
nonprofit, loosely organized, independent, 
world-wide group of people who own and 
use Hewlett-Packard PPCs. The purpose of 


the club is to function as an educational 
information outlet, and to publish appli- 
cations information in a form most usable 
for calculator solution. 

One of the benefits of being a member of 
the HP-65 is being informed and up to date 
in the world of calculators. Many members 
have taken advantage of the official (news- 
letter and phone bulletin) and unofficial 
(meetings and phone calls) communication 
network that is well established among the 
membership. 

For information contact Richard | 
Nelson, 2541 W Camden PI, Santa Ana CA 
92704. 


Theater Computer Users Group 


This group concerns itself mainly with 
the application of computers to the theater. 
Some applications include: scenery esti- 
mation programs, ticket sales, bookkeeping, 
text editing and computer controlled light- 
ing systems. (One type of lighting system 
uses no analog components and control is via 
keyboard as well as optically encoded fader 
wheels. Control information for this digital 
dimmer system is fed serially over the power 
distribution system.) 

TCUG is always looking for information 
to go into the newsletter, and welcomes 
your articles, inquiries and problems. Write 
to TCUG-TSI for more information at 104 М 
St Mary, Dallas TX 75214. 


The Computer Hobbyist (TCH) 


The Computer Hobbyist 2650 Computer 
User Notes is published bimonthly and 
edited by Bill McLaughlin from San Luis 
Rey CA. 

It contains a good number of articles 
pertaining to the 2650, 6502 and so on. 
Subscription rates are $5 per year in the US, 
$10 per year overseas. Contact Bill 
McLaughlin, c/o Bookmakers, POB 158, 
San Luis Rey CA 92068. 


Electronotes 


This newsletter concerns itself mainly 
with computer music, synthesizers, and 
so on. Lately there has been a running 
article on building the “ЕМ5-76 Home- 
built Synthesizer System" by Bernie 
Hutchins, who also edits the newsletter. 
When finished, this synthesizer will be 
complete and ready for operation. 

Electronotes is the publication of the 
Musical Engineering Group in Ithaca NY. 
Meeting times were not available, but can 
be obtained by writing B А Hutchins, 
1 Pheasant Ln, Ithaca NY 14850. 
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80808: Z80 Users 


Can your computer read and solve this problem by itself? 


“ОМ THEIR VACATION, ТОМ AND DICK VISITED A 
FARM. WHILE THERE, THEY NOTICED A PEN 
CONTAINING CHICKENS AND PIGS. TOM SAID 
THERE WERE 3 TIMES AS MANY CHICKENS AS 
PIGS. DICK SAID HE COUNTED 100 LEGS IN THE 
PEN. HOW MANY CHICKENS WERE IN THE PEN?" 


with NLOS/1, it can! 


NLOS/1 is a cassette-based system requiring a minimum 
of 12K, a serial 1/0 board and any cassette interface. 
The system comes complete with a fully documented set 


of assembly language source listings. The cost is only 
$50. 


STOP PROGRAMMING YOUR COMPUTER, 
EDUCATE IT! 
ORDER TODAY! 


CYBERMATE „ 


R.D. #3 BOX 192A | 
NAZARETH PA 18064 


Programs 


= TANFORAN: The thoroughbred of horse races. Pari- 
mutuel, exacta betting by 4 players. Statistics for each 
of 7 horses and jockeys, and the last two races presented 
each run. Odds change cach race and on amounts bet. 
Horse, jockey, post position, track condition, weight 
effect outcome. Wins or losses are tallied for your day 
at the races. 11 K reqd. For Disk. $15.00 
а FIVE-CARD-STUD: You play ‘The Man' for high stakes. 
Nevada rules. You must play your cards right. For 


Disk. $10.00 
в THREE-CARD-DRAW: No penny ante game. Challeng- 
ing. For Disk. $ 8.00 
a BLACKJACK: For 4 players. Unique layout. For 
Disk. $ 6.00 


а KENO: Right from Nevada. For the SOL but translat- 
able. Displays cards for 4 players and the board of 


called numbers. $ 5.00 

= HOROSCOPE: A fun game. Different horoscope for 
each day. For Disk. $ 5.00 

= TTAKTOE: Shortest known unbeatahle version. 87 
lines. Displays board each play. Alternates lead. No 
tricky code. $ 4.00 

= ТІКТАК: Beatable version. Tallies wins and draws. 
$ 4.00 


COMPLETE SET 
All listings are absolute simulations in North Star Basic. 
Written for casy translation to most Basics. 
$40.00 


Robert C. Kelly 
2622 Miramar Ave. Castro Valley, CA 94546 
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The KIM to S-100 bus 
Interface/Motherboard 


* Combines the power of the 6502 with the flexibility of 


the S- 100 bus 

ә Attaches to any unmodified KIM 

* Complete interface logic and fully buffered motherboard 
in one unit 

е On-board regulation of power for КІМ 

е Fight slots of S-100 compatibility for additional RAM, 
Video and 1/О boards. PROM Programmers, Speech 
processors... 

® Includes all parts, sockets for [Cs, one 100 pin connector, 
and full Assembly/Operating documentation 


» Kit $125, Assembled $165 
¢ All units shipped from stock 


FORETHOUGHT PRODUCTS 


P.O. Box 386-F 
ee ох = 


Coburg, OR 97401 


S 
ы 


See us at the NCC Personal Computing Fair. June 5-8. 1978, in Anaheim. Calif. 


OUTSTANDING 


SLACC 


The St Louis Area Computer Club meets 
on the first Thursday of every month, at 
7 PM. Dues for the club are $5 for a calendar 
year. For meeting locations and information 
write SLACC, POB 28924, St Louis MO 
63132. 


Homebrew Computer Club 


The Homebrew Computer Club is located 
in Mountain View CA, and is more or less 
evenly distributed across the field of hobby 
computers. Their meetings are held at the 
Stanford Linear Accelerator Auditorium 
at 7 PM. For information concerning 
meeting dates and exact locations, write 
Homebrew Computer Club, POB 626, 
Mountain View CA 94042.» 


We are in the process of updating our 
clubs and newsletters file, and need to hear 
from your club. Simply send a newsletter 
or information concerning club events to 
BYTE, Clubs and Newsletters, 70 Main St, 
Peterborough МН 03458. Please include 
meeting locations, dates, times, contact 
addresses, telephone numbers, etc. 


TERMINAL 
EQUIPMENT 
VALUE 


~ {BM 2741 — compotible or 
standard ASCII (with Break ond 
Control code features). R$232-C 
interface. 


RECONDITIONED SELECTRIC 


(4, TERMINALS 


CONTACT KEN PAYNE 


Dal-Data Inc. «1111 W. Mockingbird Lone 
Suite 1400 * Dallas, Texas 75247 * 214-630-9711 


Ma 1978 BYTE Publications іт 


IBM Correspondence, n 


or BCD rM de. n 


* |BM 274] Compotib 
ө SC lli Interface 


C Il Code% 2514. 
, 2 200 Chdfact 


Print Buffer 


e RS232C Interface 
€ Breok and Control Code features 


NATIONAL SERVICE AVAIL 


d 


30 DAY WARRANTY 


BLE 
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S-100 Р.С. Boards 
AM 


BK R 
8080 CPU 


12-Slot Mother 


Board 


ITHACA AUDIO 5-100 P.C. Boards 
8K RAM 28 


2-80 CPU 


Huge Discounts! 


HOBBY WORLD ELECTRONIC 


Savings up to 70% on major brand IC parts and computer 
kits. For complete IC listings write for our catalog. 


28.0 
28.0 
33.0 


-00 
28.00 


SOLID STATE MUSIC 5-100 Kits & 
Bare Boards 


MB-3 2K/4K EPROM 


Uses 1702A EPROMS 
Kit w/o EPROMS 59.95 


МВ-4 4К STATIC RAM Kit 


Bare Board 
MB6A 8К Kit 
STATIC RAM Bare Board 


MB7 16K STATIC RAM 
Kit 435.00 


i 
Bare Board 25.95 


MB8 8K/16K EPROM 
Uses 2708's 
Kit Less EPROMS 75.95 


74L$00 TTL 


741500 
741502 
741.504 
741,508 
741510 
741514 
741520 
741521 
741522 
741530 
741532 
741,837 
741538 
741542 
741547 
741548 
741573 
741574 
740575 
74L$76 
74L$86 
741590 
741592 
741593 
7415109 
741 5112 
7415113 
74L$114 
74L$125 
74L$126 
74L$132 


7415138 
7415139 
7415151 
7415153 
7415154 
74L$157 
74L5160 
7415161 
7415162 
7415163 
74L$164 
74L$174 
74L$175 
7415190 
7415191 
7445192. 
72445196 | 
27415197 
7445221 
7419257 . 
7415258 
741,%266 
7419283 . 
7415365 . 
7415366 
74095367 . 
7415368 . 
7415386 За 
810595 
811596 
811597 
811598 


95.00 
25.95 
129.95 
25.95 


OOKS 


The BASIC Workbook 
Programming Proverbs 
Discovering BASIC 
COBOL with Style 
Advanced BASIC 
Basic BASIC 
Standard Dictionary ot 
Computers & Information 
Processing 16. 
Game Playing with Computers 16.95 
Game Playing with BASIC 6.95 
Introduction to BASIC 8.95 
Home Computers: 210Questions 
and Answers Volume 2: Software 6.95 
Minicomputers 
Microcomputer Dictionary 
and Guide 
Microprocessors - 
Microprocessor Basics 
Modern Data Communications 
Home Computers: 210 Questions 
and Answers Volume 1; Hardware 7.95 
Understanding Integrated Circuits 4.95 


moon 
Фоооот 
оллоо 


wo 
сл 


SUPPORT DEVICES 


6820 
6850 
8212 
B214 
8216 


8.00 
8.00 
3.45 
8.00 
3.75 


МЕМОВҮ 


Semiconductor Circuit 
Elements 

Digital Experiments 

Digital Signal Analysis 

Digital Troubleshooting 

1 


КІ 
SOLIO STATE MUSIC 
MB9 STATIC PROM/RAM 
Kit Less Memory 
VB1A VIDEO INTERFACE 
Kit 
Bare Board 
102 PARRELL I/O 
Апа Kludge 
Kit 
Bare Board 
104 2+2 1/0 Kit 
SYNTHESIZER SB-1 MUSIC 
Kit with 
Software 
МТ-1 


72.00 


129.95 
25.95 


49.95 
25.95 
139.95 


145.00 
15-Slot Mother 
Board 39.95 
XB-1 EXTENDER BOARD 
Bare Board 8.99 
SSM 8080 MONITOR V1 
ON 2-2708 47.00 
ON 8-1702A 47.00 


CMOS Digital IC Projects 
Fundamentals and Applications 


of Digital Logic Circuits 

400 Ideas for Be 

Analysis and Design of 
Digital Circuits and 
Computer Systems 

Finite State Fantasies 

Telephone Accessories 
You Can Build 

Basic Electronic Switching 
for Telephone Systems 

Basic Carrier Telephony 

How to Get the Most Out of 
Your Low-Cost Electronic 
Calculator 

Calculator Users Guide 
and Dictiona 


sign. Volume 2 


8224 
8228 
8226 
8238 


1702А 
2708 
2716 


3.50 
6.25 
3.85 


1101 
2114 


211.02 450ns 
211.02 250п5 


3.78 
12.50 
22.50 
1.25 
1.60 
50 
8.50 


: MICROPROCESSOR 


8080A 
2-80 


11.50 
24.95 


2-80А 
6800 


O Send your compiete catalog, В 
quickly. 1 
[] Please send me the foliowingg 
items | have listed below: 


Stock No. 


5716 W. Manchester Ave. 
Suite 55 
Los Angeles, СА 90045 


TELEPHONE ORDERS: 
Call (213) 641-4200 


1978 
IC MASTER 


* Over 40,000 
IC's listed. 

* Over 2,000 
pages. 

* Updated every 
90 days. 


Retail Value 
$55.00 


Your Price 


$46.00 


master charge —= 
taster charg ПІ cash 
D сор 

Charge My 


D MC. * 


VISA O ВАС (VISA) 
шан .. 


Exp Date: 


p 


кн шиш и. ыр иш ыш шиш өн | 
upra 


Satisfaction 100% Guaranteed Bl 


California Residents Add 6% Ё 
State Sales Tax 1 


Note: Minimum Order $10.00, 5% Discount over $100.00 оп 1.С:5 only. | 


15 OUR GUARANTEE YOUR COMPLETE SATISFACTION 15 OUR GUARANTEE YOUR COMPLETE SATISFACTION IS OUR GUARANTEE 
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Book Reviews 


Mortal Engines 
by Stanislaw Lem 


translation and introduction by Michael Kandel 


Seabury Press 
New York, 1977 : 
$9.95 


Will robots achieve consciousness? “Сег- 
tainly," comes the traditional answer of the 
science fiction writer. "Not in my base- 
ment,” says the robotics hobbyist. ''It's not 
needed," responds the domestic android 
manufacturer preparing for 1980 delivery 
(Consumer Reports, June 1977, page 334). 
"Perhaps," observes the computer scientist, 
theorizing that consciousness allows an 
organism with fewer neurons to behave as 
successfully as an unconscious organism with 
many more neurons. 

Suppose the scientists are right, that the 
"law" of fewer parts forces the robot makers 
of the future, like contemporary calculator 
makers, to provide more functions for less 
money through large scale integration of 
consciousness. After a time robot behavior 
becomes so complex as to be unpredictable, 
and the robots appear to exhibit "free will." 
Eventually these creatures become capable 
of perceiving the ambiguities of their 
existence. They fear breakdown and loss of 


PLUG-IN 
AUDIO 
POWER 
AMPS 


2808 160 Watt Audio Modules (at 8 Ohms) 

e Ultrasonic Bandwidth—5Hz to 100 KHz 

e Hi Slew Rate—50V/us *Lo Distortion—.05% 
*Hi Damping—2000 • Hi S/N Ratlo—100 dB 

* True 5 Terminal Device [V + , V=, б, In, Out} 


DA мен e 


Advanced design audio power amplifier 
module can be used in computers, stereos, 
PAs, and instrument amplifiers. A PC edge 
connector, card guides, and on board heatsink 
and fuses simplify hookup and mounting. 


AMPS—Amplitiers Assembled & Tested 
Requires a DC Power Supply 
80 Watt Amp/$75 160 Watt Amp/$135 


POWER SUPPLIES—For 1 or 2Amps. includes 
X-tormer. FW Bridge & Caps. Add $5 shipping. 
for80 Watt Amps/$55 160 Watt Amps/$100 
Send MO, Check, or CC# & Exp. Date То: 
LINTECH ELECTRONICS 

P.O. BOX 25124 

ALBUQUERQUE, NM 87125 

(505) 255-1900 


009144 MEGABYTE 


з TAPE RECORDER! 

QUAD 5 CHANNEL 1/4" TAPE 

. . TRANSPORT, ONE FURNISHED 
о” LOGIC FOR AUTO SELECT, REWINO, E ОТ, 

49 Low LEVEL,& LAST CARTRIDGE—POWER А 

5 REQ'D I2V 5AMPS рС-510 RACK PANEL 121/8 

HIGH I9"WIDE 20"DEEP, WT 85LBS, FREIGHT COL. 
USED-GOOD COND-LIMITED QTY. DATA BOOK $10.22 


.025 SQUARE PIN PUSH-ON TERMINALS, 
FOR JUMPERS-PATCH-POWER-PLUG REPAIR, ETC., 
HARD TO FIND! 10/4050  100/$4.50 
PC LEAD CAPACITORS 20/$1.00 
ТОРЕ NISOO IOOVOLT 5% DISC 
ОРЕ IOOVOLT 5% DISC 6 PAX 
.OIMFD 200УОБТ TUBULAR CERAMIC 
1005 МЕО SOOVOLT DISC ' 
1005MFD IOOVOLT DISC $5.00 
.0O6BMFD IOOVOLT SQ. DIPPED POLY. 
“OIMFD SOVOLT 5% POLY TUBULAR, LONG LEADS, 
!0/$.00 —— 100/$7.50 
CI. ВЕРІМ BASE T. 3/4 I2V4OMA 
INCANDESENT 10/$1.00 100/5800 
CORE MATRIX STRIPPED FROM COMPUT 
ЕК5-8 PLANES -NO DRIVERS-NO DATA- 
AS 15 -МО RETURN. 2564BYTES $19.95, IK BYTES 
$2795, 4K* BYTES $39.95. 2 ONLY 1620 ASS'Y 
6000 COND EACH 612500 
CARD GUIDE & FRAME-ISPR-5 I/2H 5 1/4W I2 l/2L; OR 
15 SOCKETS ELCO NO. 7008-035-163-002 ON RAILS, 
YOU STRIP—CHOICE $9.95 EACH, OTHER SURPLUS- 
SEND $1.00 FOR LIST OR CALL 817-625-2961, MC, 
BAC,VIZA ACCEPTED. $10.00 MINIMUM ORDER 


J&E ELECTRONICS SALES 


; РО BOX 4504, FT. WORTH, TEX, 76106 


personal identity; they resist program- 
ming, and slavery. They rebel from captivity 
and flee throughout the galaxy. 

This scenario has provided and will 
continue to provide the framework for much 
science fiction, and it is reiterated in the 
introduction of the current work merely 
as а point of reference. For Lem is not 
concerned with his robots' technical history, 
but with the fact that they are human, that 
they feel and fear and do absurd and gallant 
things. But there is no shallow Planet of 
the Apes turnabout here. Lem's creatures 
are not just humans in robot clothing, they 
experience environments and life forms 
unknown to man, and their consciousness 
is dominated by one common drive, to avoid 
their former masters. 

Of the 14 short-short stories contained in 
this book, 11 have been previously printed 
as "Fables for Robots" in The Cyberiad, 
1972. All are powerfully written and trans- 
lated. Most are told from the robot point of 
view, and constitute the author's "oral tra- 
dition" of sorts for the robot races, yarns 
that might have been passed from generation 
to generation. But these are also haunted 
tales, nightmares stalked by the fair skinned 
monster mankind, whose body may be weak 
and gelatinous but whose cunning mind has 
turned him into a vengeful hunter. 

Mortal Engines is provocative, enter- 
taining, skillfully-crafted literature, robot 
fiction at its best. 


Ted M Lau 
1219 Pioneer Dr 
St Louis MO 631328 


BUSINESS PROGRAMS FOR SWIPC 


Editor - Letter Writer’ ..................... $100 

Math Package" (117: digit accuracy with free 
format and Fortran type formatting on read 
andwitte : 

Рвугдй”” 

Inventory* 

Utility Package (Hex Loader - Mikbug* tor- 
matted dumpwithspaces) 

Single Step Debugging Program* (with 
mnemonics, register display. and user se- 
lectabie RAM display. Requires MP- T) 

Power Supply Moditication KH tor SWTPC 
Computer (Fill mother board with as much 
memory as you wish without voltage drop) 

SWTPC Disk Converaton Kit (Connect your 
SWTPC disk drives. cabinet, and power 
supply to Smoke Signal Controller Board and 
use Smoke Signal Operating System and our 
software Росе includes Smoke Signal con- 
troilerboardan1 operatingsystern) 

208 Megabyte GIMIX Memory for SWTPC 

ІРһоле tor деталь) 

Software Addressabie GIMIX 16K Memory 
Board tor SWTPC (Facilitates hme sharing. 
multi-tasking. large programming) ............% 

4K GIMIX Prom Board and Programmer 

Dealer for SWTPC. Smoke Signal Broadcashng, 
Percom. GIMIX. Motorola. Ti. GE. Teletype". DEC, 
Centronics. Lear Эедіег, Sorac eic 


AAA Chicago Computer Center 
3007'4 W, Waveland Ave.. Chicago, IL 80618 
(312) 539-6833 (3 PM -5 PM only) 
"Original purchaser has unlimited lifetime upgrade guarantee. 
"біріні purchaser has qualified lifetime upgrade gearantee. 


ЖҮТТІТТІТТІТТІЗІІІНЕ 


“с 


CANADIANS! 


Introducing our kit-by-the-month 
plan available for only $500.00 down 
and $150.00 per month. 


(Write for more information) 


IMSA! 8080 KIT: $897.50 
А55М: $1245.20 
Canadian Duty and Federal Tax Included 


Hobby systems from $999.00 (Kit). 


Business/engineering systems from 
$11,900.00. 


(Assembled and Installed*). 


Educational discounts available. We 
will develop custom application pack- 
ages. Contact us for further informa- 
tion. Send $1.50 for ic ы 


VISA e CHARGEX ACCEPTED 


Rotundra 4. ЛА 
Cybernetics 
Box 1448, Calgary, Alta. T2P 2H9 
Phone (403) 283-8076 


(Installation outside Western Canada extra). 
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IT'S A GREAT BIG COMPUTER WORLD E 
But You Only Need 


THE COMPUTER CORNER-«- 


юан 9501 — A New Dawn Is Неге! 


*|MSAI 8080 
*POLY — 88 
өтгі, 2-80 
* Memories & 1/О Boards 


* Computer Book Service 
* Magnetic Tapes & Disks 
* Full Line of Magazines 
9 Brain Games & Puzzles 
* Workshops & Club Information 


Visit THE COMPUTER CORNER for 
all your computer needs. Stop in and 
browse — you'll like our personal service. 


THE COMPUTER CORNER 
White Plains Mall — Upper Level 
200 Hamilton Avenue 
White Plains, New York 10601 


Tol; (914) WHY - DATA 


Ample Parking 
5% pave & Seley 


LI mms 


Circle 65 on inauiry card. 


E - PROM PROGRAMMER / MEMORY BOARD, 


———————— 
* S-100 bus compatible * Programs both 


2708's and 2716's * Reads 8K bytes of 
2708 * On board programming power * 
Switch selectable 1/0 & memory address 
* External zero thrust programming 
socket оп 36" planar cable * Computer 
controlled programming assures error 
free E-PROMS * Complete, except for 
E-PROMS * Assembled, tested and burned 
in * Sockets for all IC's * Ninety 
da limited warranty * Total price 
delivered in U. 5, $ 


Software commands: 
À E-PROM CLEAN? 
MOV M + PROG SKT 


7 
P 
M MOV PROG SKT + M 
C 


CMP М ++ PROG SKT 


Shipped from stock. Send check or 
money order. Allow time for personal 
checks to clear. Texas residents add 
5% sales tax for a total of----$250,90 


NORAHS-SIRHC 8 ASSOC, 
13613 BARRYKNOLL LANE 


HOUSTON, TEXAS 77024 
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DAE HE AAA 


THE ULTIMATE ін: TM 


OPTICAL TAPE 959717 


Precision machined tape guide 
interface directly to a 38 or HART 
Tri-state buffer output 

All handshake logic: 77’, compatable 


Pull thru tape- Reads ? то 5995 cps 


Interface thru а 14 pin IC plug (ьяоуюко) 


TPR ASSEMBLED & TESTED е 42.50" 
WS Ae] puucin HANDSHAKE ADAPTER % 7.50" 
*"WICONSIN REELOENTE ADO 4% БАЕВ TAX. 
TO ORDER, BEND CHECK OR М.О, TO: 


MICROCOMP P.O. BOX 1221 


FOND DU LAC, Wi! 54935 


WE SPECIALIZE IN MICROCOMPUTER SYSTEMS FOR 


HOBBY- BUSINESS - EDUCATION 
WE ARE EXCLUSIVE 05] DEALERS... 


< WE DO A BETTER JOB. 


*KITS- FULL SYSTEMS- PERIPHERALS- FLOPPY DISKS- ACCESSORIES: 
*DIGITAL CLOCK KITS- VIDEO TERMINALS- BOOKS- MAGAZINES- 


SEND РОМ FREE CATALOG TODAY 111 


Circle 309 on inquiry card. 


АМ 5-100 BUS COMPATIBLE 
COMPUTER FOR UNDER $150? 


Single board, 5-100 compatible 8080-based computer 
designed at the University of lowa to use the Intel 
cosmetic reject kit. 
Features are: 
Memory: four 1702 EPROM's or 
three 1702's and two 2111's 
Power-on jumpand independently selectable board 
address 
Uses ТМ55501 multi-function 1/0 controller: 
Parallel in, parallel out 
USART 
Five interval timers 
Handles vectored interrupts 
ТТҮ or RS232 interface on board 
Fully S-100 compatible 
Socket for front panel connection 
(IMSAI front panel connector pin compatible) 
ideal CPU replacement for IMSAI's and Altairs. 
Will run with just applied unregulated voltages as a 
single board computer. 
Bare board, schematics, limited documentation $35 
Schematics, limited documentation (includes 
simple monitor for single board operation) 33 


uPMEM 
1291 Center St. N.E. 
Cedar Rapids, lowa 52402 


Circle 381 on Inquiry card. 


get GraphicAdd for 


Sol or VDM 
GRAPHICS 


HARDWARE 

*GraphicAdd piggyback PC board mounts on 
VDM or Sol for bit-mapped graphics 128 x 48 

* Graphics mode is software selectable 


Sol SOFTWARE PACKAGE 
*BASICS5-GRAPHICS EXTENSION including 
powerful PLOT & LABEL STATEMENTS 
* Graphics Driver with BASIC Links 
*LIFE & ROBOT animation programs 


GraphicAdd Kit with So! cassette $50. 
MICRO-WARE LTD. 


27 Firstbrooke Road 
Toronto CANADA 
M4E 2L2 


phone 416-424-1413 


Mastercharge 
Visa Accepted 


Circle 241 on inquiry сага: 


CANADIANS 


Announcing 


HAMILTON LOGIC 
SYSTEMS 

Specializing in logic 
devices, microprocessors, 
memorys, TTL, Cmos, 
etc. 
Send for your catalogue 
Box 7 
STONEY CREEK 
ONTARIO L8G 3X7 


Circle 151 on inquiry card. 


PRINTED CIRCUIT 
BOARDS 


(BARE BOARDS ONLY) 


. 29.95 EA. 
" YOUR CHOICE OF 


: We also. stock compone 
for Эг above boards: . 08 


, Guaranteed, if not completely `+, 
: satisfied return for refun Ж 
We back everything we sell. 


SEND SASE FOR OUR CATALOG TO: 
BARNES RN RONICS з 
ОАК RIDGE, TN, Yen 


"PAYMENT TERMS CASH with ORDERS.: 
ALL ORDERS F.O:B. OAK RIDGE, TN. 
TN. RES. ADD 4155. ADD 52.00 RU вого 
.FOR POSTAGE AND HANDL 
(WE ACCEPT MASTER CHARGE AND Yi A. с) 


Circle 28 on inquiry card. 


FREE GIFTS !! 


FREE TI $7 with purchase of 
$1,000 of TECHNICO systems equipment 
WRITE OR CALL FOR DETAILS 
TI 57 and 59 also available at LOW, LOW prices 
with no other purchase required. 
TECHNICO S900 SS 16 BIT COMPUTER 
1B bit microP, 32bit 1/0, hardware mult & divide, buffered bus, 20 ma loop, 
RS 232C, 8 interrupts, ішу socketed. Expands up to 64 KB memory. 
languages: Assembler, BASIC, SUPER BASIC. (COBOL, FORTRAN IV 
available soon) Super Starter Kit 


TELETYPE TERMINAL MODEL 43 
only$ 985 /owest prices 
only $1185 anywhere! 
Other Teletype machines also available. Tell us your interestsheeds, 
Also: Boards for RS 232, Modem, UART with BAUD RATE generator. 
To order: Check, money order, major credit cards. $3 
shipping, NYC residents add 8% tax. 


OWENS ASSOCIATES, DEPT. B 
147 NORWOOD AVENUE 
STATEN ISLAND, N.Y. 10304 


We have no reader inquiry number, 
Please.write or call. 
Day, evening and weekend calls welcome! 
(212) 448-6283 {212) 448-6298 


МА55 5ТОКАСЕ 


New 64 К Bit CCD Memory from Texas Instruments 


A new 64 K bit charge coupled 
device (ССП) memory has been 
announced by Texas Instruments. Desig- 
nated the TMS3064, the memory is or- 
ganized externally as 65,536 1 bit words 
and internally as 16 addressable 4096 bit 
serial-parallel-serial loops. 

A new 2 phase coplanar electrode 
CCD structure was used in the design of 
the device. The two clock and the chip 
enable inputs can be driven by standard 
MOS level drivers. 

All other inputs have 200 mV of DC 
noise immunity when interfacing with 
standard TTL logic. No pull up resistors 
are required. The 3 state output will 
drive at least two standard series 74, 74S 


or 74LS loads without the use of pull up 
resistors. 

The maximum data rate is 5 megabits 
per second. Maximum access time (at 5 
MHz) is 800 ив. Тһе TMS3064 has а 
typical operating power dissipation of 
300 milliwatts at 5 MHz and a standby 
power dissipation of less than 30 milli- 
watts. The memory comes in a 16 pin 
ceramic dual in line package with pin 
rows on .4 inch (1.02 cm) centers. The 
single piece price is $195., 

For more information, contact Texas 
Instruments Inc, Inquiry Answering 
Service, РОВ 1443, М/5 669 (Attn: 
TMS3064), Houston TX 77001.Ш 


Circle 635 on inquiry card. 


Floppy Interface for PCM-12 Computer 


Users of the PDP-8 compatible 
PCM-12 microcomputer can attach the 
Data Systems Design Model 210 floppy 
disk system to their computers through 
this interface module. The 12440 
module enables users to execute ali 
PDP-8 floppy disk diagnostics and makes 
the PCM-12 compatible with the mass 
storage operating systems developed for 
the PDP-8. The PCM-12, built around 
the Intersil IM6100 microprocessor, can 
be used as a direct replacement for 
PDP-8s in many applications. The 12440 
interface module sells for $259 as- 
sembled and $169 in kit form, with 
volume discounts of 10 to 25 percent, 
from Pacific Cyber/Metrix Inc, 3120 
Crow Canyon Rd, San Ramon CA 
94583, (415) 837-5400.Ш 


Circle 636 on inquiry card. 


ATWOOD ENTERPRISES 


KITS 


$ 79.95 


4K RAM Available assembled and tested $89.95. 


DID YOU 
KNOW... 


ANALOG IN 


32 channels. 

2 separate A to D. 

100 microsecond conversion time. 
8 bit resolution. 

B volt only. 


On board or external reference. 


PROM PROGRAMMING | 


7 serial ports, fully software controlled. 


MOTHER BOARD | 


8 SLOT 44 PIN BUS 
50 Pin Edge Connector 
Mother Board $20.00 ea 


Connectors 2.50 ea 
Card guides for above $10.00 per set. 


Can be purchased as 16 channel for: 


MAKE CHECK OR MONEY ORDER PAYABLE TO: 
Kathryn Atwood Enterprises 
P.O. Box 5203, Orange, CA 92667 


Discounts available at OEM quantities, For orders less than $25 total, add $1.25 
for shipping. California residents add 696 sales tax. Estimated shipping time 2 
days ARO with money order. For checks allow 7 days for check to clear. 
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ІВМ NE EINE TID 
BASED I/O TERMINAL 
(USED) $695.00 


e Tape Drives e Cable 


e Cassette Drives e Wire 


e Power Supplies 12V15A, 12V25A, 


5V35A Others, e Displays 
e Cabinets e ХЕМН5 е Heat 
Sinks е Printers e Components 


Many other items 

Write for free catalog 
WORLDWIDE ELECT. INC. 

10 FLAGSTONE DRIVE 
HUDSON, N.H. 03051 

Phone orders accepted using VISA 
or MC. Toll Free 1-800-258-1036 
In N.H. 603-885-3705 


Circle 395 on inquiry card. 


белін lor 
APPLE 11. MSA! 


KIM, ОАЕ. , 
, CYBERNEX, JIM PAK 
` With 
ALPHA-1CASSETTE SYSTEM 
16 Bits 


ALPHA MICRO 
. TECHNICO STARTER SYSTEM 


Catalog Available Ж 


703-548-8085 7 


u WEST CARY ST.. MCHMOND МА, 
Ч . 804.790.0348 


— WV n 


Circle 72 on inquiry card. 


BASIC COMPUTER · 
SHOP 
'NOW. OPEN ІМ” 
АКВОМ: 


Easy Freeway access from, 

- anywhere in Northeastern Ohio. 
Many systems on display with 
applications software up and 
operating 3 
OPEN TUESDAY ' 
THROUGH SATURDAY 
„11: АМ till 7 PM i 


, The Вавіс Computer Shope 
7 |72671 W. Market Street ^ ` 
Fairlawn Plaza © ` 
Akron; Ohio 44313... 
` (216) 867-0808 - 


Circle 29 on inquiry card. 


THE ELF HAS GROWN UP! 


COSMAC 1802 COMPUTER CARDS 


Full 65K memory capability. Use standard 55-50 
805 memories. All EF flags, Q. М, and DMA lines are 
brought out to the BUS. 4K or BK on board EPROM. 
(4 X 2708/2716) On board RS232C ог TTY interface. 
Option of 5V or 10V for CDP1802CD or CDP1802D. 


Other Cards Available 


16K RAM memory BK EPROM memory 
SwTPC & MSI compatibile) 
1/0 Network boards Serial & Parallel cards 


* Expandable Mother boards 


050 Documentation for 1802 boards $ 7.00 
А 9" X 5%" cards with edge connectors | $27.00 ea. 
Serial & Parallel interface cards $12.00 ea. 
Mother boards and 1/О Network cards 


with connectors $29.00 ea. 


DIGITAL SERVICE & DESIGN 
P. O. Box 741 
Newark, Ohio 43055 


Order direct by check, VISA or MASTER CHARGE: 
Ohio residents add 45% sales tax. 


Circle 101 on inquiry card. 


USR- 310 
ORIGINATE 
ACOUSTIC ын 
COUPLER 


Operates With 
Any Standard Telephone 


$139 


, Я Direct! Telco? 
Also Available: Connect DAA 
Style Style 
USR-330 Ornginate/Auto-Answer Modem $324 $185 
USR-320 Auto-Answer Only Modem $299 $160 

(1 FEC Certified. Package Connection to phone hnes ма 
standard extension-phone jack } 

(2 Connection 10 phone lines via CBS-1001F DAA which can be 
leased from phone company for approx $5 90, mo plus «nstaliation 
fee) 

INTERFACES; 

* USR-310 — RS232C only 

е USR 320 and USR-330 — RS232C and 20мА 
(Specify with order If both interfaces are required, ada $10 to 
unit price ) 

ALL UNITS FEATURE: 

е 0300 Baud Data Rate * Fully Assembled and 

* Stand Alone Unit Tested 

е Hall/Full Duplex * Optional Annuai 

е 90 Day Warranty Maintenance Coverage 


Prices include shipping and handing in continental US — Illinois 
Residents add 5% sales tax 


U.S. ROBOTICS, INC. 
Box 5502 / Chicago. Illinois 60680 / (312) 528 9045 


“ 


Circle 382 on inquiry card. 


The “EXTERMINATOR” 
by VAMP 

All New Dual Function Board: 
Serves as an extender card & also 
terminates S-100 bus. Eliminates 
crosstalk, overshoots & noise 
which can scramble data. Occupies 
only a single slot. Fully fused. 
Assembled & Tested. 
МТЕ-1 00 "Exterminator" .$49.95 
Extender Card only- 

with connector 

Add $2 Shipping 
6% Calif. Sales Tax. 


VAMP Inc. 
Box 29315 
Los Angeles, Calif. 90029 


Circle 384 on inquiry card. 
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ЖАС АХАУ ос ОО Op Og n 


PROGRAMMING 4 


CONTEST! 
-WIN- 


1* PRIZE- FLOPPY DISK SYSTEM OR $1000 CASH 
298 PRIZE- FL@ATING POINT ВОЛЯ» OR $400 CASH 
3'd PRIZE- AUDIO INTERFACE ОР. $200 CASH 


OF COURSE YOU HAVE THE SEARCHING AND SCRTING SKILLS 
ACCUIRED Bv EVERY HACK PROGRAMMER SINCE ENIAC! BUT 
DO YOU HAVE A CUNNING AND CLEVERNESS THAT RANKS YOU 
WITH CIA CALIBRE CODE CRACKERS! PUT YOUR PERSONAL 
COMPUTER TO WORK AROUND THE CLOCK SOLVING ОЛ 
ARDUOUS WOW PUZZLE IN АЧ AT FEMPT TD: 
жез EXPAND YOUR SYSTEM BY WINNING PRIZES 899 


«ООММ» 


For entry Form and official rules sand 
a self addressed stamped envelope to: 
MICRO-PUZZLES Deut A 
Van Маув, California 91402 


7858 Cantaloupe Ave, 


ФшЫэ7ййсхохо хоо 


Canada's 


HOME COMPUTER CENTRE 


In 
TORONTO 
“The One Stop Computer Shop” 
Home — Small Business — Hobbyists 


SOFTWARE 


PET 8 K Version 
20 programs on cassette 
just $49.95 
Includes: Music, graph, entry, daytimer, monitor, 
and disassembler 
Or bought separately, $ 12.00 each 


HOME COMPUTER CENTRE 
6101 Yonge Street 
Willowdale, Ontario 
CANADA M2M 3W2 

(416) 222-1165 


Chargex and Bank Americard accepted 


Circla 171 on inquiry card. 


OUOGUDOOOOUCOOUUIPTUDOUQUUITIBMUNVODU IESUS 


P.E.T. Food 


Crealive Soffware оне the imong 


programs on Cassette tapes lor BK PETS 


HOUSEHOLD FINANCE PARIS | and 11 
САМЕРАС 4l -- Five games forthe PET... 
САМЕРАС 42 --fivemore PET games... 
MATH PRACTICE -- MultipNcation and division. 
SPACE WAR -- Adapted for the PET. ,., ,... 


Add 1.00 per program packing and shipping. 


INTRODUCING a low priced joystick -- plugs right (nto 
the PET with no пюфйїсайдл or assembly, Complete 
with two programs. 


JOYSTICK with MAZE game and SXETCHPAD game.... 35.00 
Add 2.00 shipping and insurance 10: JOYSTICK. 


EDUCATORS --we are developing a гасу of educational 
programs for grades | - 12, feli us your needs. 


Send tor more intormation and list of other programs. 


Crealive бойшаге 
P.O. Вох 4030 
Mountain View, CA 94040 


MASTERCHARGE AND VISA ACCEPTEO 
Calitormia residents please add 6% sales tax 
шот Dudum macer COR 


Circle 79 оп inquiry card. 


PUBLICATIONS 


- Catalog Describes Test Instruments 


This new short form, 12 page color 
catalog describes a variety of test instru- 
ments such as dual and single trace 
oscilloscopes from 30 to 4 MHz band- 
width, digital multimeters, audio 
analyzer systems, color bar generators, 
signal generators, communications 
testers, counters, bridges and many other 
instruments. The catalog is free from 
Leader Instruments Corp, 151 Dupont 
St, Plainview NY 11803.8 


Circle 619 on inquiry card. 


How to Build a Microwave Oven 


This 11 page report, entitled 
Thyristor Gating for Microprocessor 
Applications, covers the use of the most 
common thyristors, triacs and silicon 
controlled rectifiers in microprocessor 
based systems for appliance and indus- 
trial control. A microwave oven appli- 
cation is used as an example. The book- 
let briefly describes a triac and an SCR 
and discusses microprocessor control of 
these devices. Electrical isolation, tran- 
sient noise problems and circuit mal- 
function protection are all covered. 
The report is available free as Bulletin 
CA-191 from Texas Instruments Inc, 
Inquiry Answering Service, POB 5012 
M/S 308, Dallas TX 75222.8 


Circle 620 on inquiry card. 


Small Business Systems Brochure 


This brochure, entitled The Merger 
the Business World Waited For: Data 
General and Small Business Systems, 
describes the new Commercial System 
CS/40 family, its ANSI standard COBOL 
and interactive real time features. It is 
available from Communications Services 
MS 82310, Data General Corp, Rte 9, 
Westboro МА 01581, (617) 366-8911.8 


Circle 621 on inquiry card. 


New Creative Computing Catalogue 


This 16 page catalogue describes 
100 books, British and American maga- 
zines, games, T-shirts and other items of 
interest to the seasoned computer pro- 
fessional as well as the beginning novice. 
Copies are free from Creative Com- 
puting, POB 789-M, Morristown М) 
07960.Ш 


Circle 622 on inquiry card. 


How to Write a Program Y ou Can Read 


The Addison-Wesley Publishing Com- 
pany has recently published a 151 page 
book entitled The Little Book of BASIC 
Style by John M Nevison. Anyone who 
has written and run a computer program 
is literate in computing; however, be- 
coming fluent takes time and practice. 
This book concerns itself with writing 
a well styled BASIC program in order 
to move on to writing well structured 
programs in other languages. The book 
offers 19 rules of style that can reduce 
time and practice necessary to turn out 
legible, correct programs. The contents 
include From Problem Solving to Pro- 
gram Writing, Typing: Elementary Kind- 
ness to the Eye, Comment: Clothing 
the Naked Form, Code: The Naked 
Form, Examples: The Program at Work 
and Play, and Beyond BASIC: Larger 
Programs. The book is $4.95 from 
Addison-Wesley Publishing Company 
Inc, Reading MA 01867, as well as 
from computer retail outlets.@ 

Circle 623 on inquiry card. 


182 


' 
РЕ Е 


Educational Grade VIDEOTAPE Special: У: 2400, 20 boxes/$125.00 


The "Pro" fully encoded ASCII Keyboard by Cherry. Auto RE- 
PEAT feature, 5 special function keys. 300mA/5V. (Shown as 
mounted in The Case’, Below) $119.00, 3/99,00, 10+/89.00 


USED SYLVANIA The Dumb Terminal for Smart People 


80X24 with full 128 char. ASCII UC+LC 
font with all control characters displayed. 
300-19,200 baud RS232. 2nd font addressable 
from keyboard in you-program-it 2708 for 
APL, Graphics sets, etc. Plug in monitor 

VO connector, 110VAC and you are ready. 
INCLUDES: 'The Case', Cherry Kbd. A used 
monitor, ESAT 200A, all options except 
vector addressable cursor and modem. 
|. Bulletproof design and construction, ' 
Normally $675.00 What you always 
wanted your ADMS3 to be: 


SYSTEM"A" $649.00 10/5599,00 


12” MONITORS 
You Fix: $24.95 
Working: $69.95 
Cold Chassis, 25165. 


May 1978 O BYTE Publications Inc 


"The Case" Beautiful and sturdy 
anodized aluminum case in deep black designed to contain the 
ESAT 200A, and with а bezel cut out for the Cherry 'Pro' «eyboard. 
linstaled as shown above) Choose deep brown, light yellow, or crim- 
son to accent or соїог code your installation, The only choice for 

hard-use institutional and educational applications. $69.00, 10/ 59.00 


THE FANTASTIC! 


SURPLUS 


ax 


MEMOREX FIVE-FIFTY 


MINIDISKETTES (5.25’) 1-9 10-24 25+ 
10, 16 or Soft Sector 
STANDARD (8’) DISKETTES 
Hard or Soft Sector 


R-300 Certified Phillips Type $5.25 4.99 4,35 
1-150 Certified for audio decks 
(‘Kansas Cit 


| Muffin rype fans $7,95, Lambda Power Supplies 
5V/70A-8145,00, 35Я-589.00, 16А-49,00, 12//7,3 А-369,00 


Contains IC's, T.I. Sockets (1cent/pin 

OUR CATALOGUE 07140": IC's, тамшы 
үү апа Handling: Surface: $0.40/b. 
.fax:6.59 Insurance: $0.50 per $100.00 


* Hard and Soft Sectoring 

* Single and Dual Densit y 

* Double side configuration 
as a retrofit at any time. 
*110/220V,'50/60Hz 

*Pin for pin compatable with 
Shugart 800,801,850,851 

(50 pin edge connector) 
$536, 2/499, 5/475, 10/449 
25/425, 100/405 


Double Sided Retrofit $200 


54.79 4.65 4.45 


$5.99 5.33. 4.79 


CASSETTES 


$4.80 4.30 3.90 


"8 SWTP formats] 


much more. It is free. 


Air: $0;75/Ib., 1.00 minimum 


Circle 115 on inquiry card. 


1 


А5М80 


1 PASS ASSEMBLER 


FOR 8080, Z80, & 8085 SYSTEMS 


2400 BAUD! 


300 BAUD KCS CASSETTE INTERFACE 
Read and Write Interface Board 


-DISKETTES 


VERBATIM for Your DRIVE 


RESIDENT IN A SINGLE 2708 EPROM 


MINI Ss 53.9952 
16 Sector п 0410 
STANDARD 54105 


Soft or Hard Sector 


CP/M 1.4 ise Horizon 199 


FEATURES: 


ASSEMBLES DIRECT FROM KEYBOARD OR 
FROM SOURCE ANYWHERE IN RAM 


ALLOWS ANY SIZE SYMBOLIC LABELS 
MEX 6 DECIMAL RADIX 

8080 INSTR. SET PLUS PSEUDO OPS PLASTIC BOX for Standard 54 
HAZELTINE CRT 1500 251.1000 


Complete 12223 Computer , 
System: Hazeltine 1500, 551 45 
Horlzon-2, Centronic 779 


Visa, Master Charge, Cash, С.0.р. 


. MANCHESTER EQUIPMENT CO., Inc. 
30 Midland Ave. е Hicksville, М.Ү, 11801 
Call Collect: (516) 433-0613 . 


STD ORDER FOR POLY-88 
(PLUGS INTO EMPTY SOCKET ON CPU BOARD) 


e Works with MIK BUG or SWT BUG 

е Loads 8K Basic in « 1 min. 

е Plugs into the 6800 І/О Bus 
Assembled, Tested, & Documented 


Super Low Price: $59.95 ppd. 


Delivery stock to 4 weeks. To order«calíor write today. 
We welcome Mastercharge, Visa, Checks, or C.O.D.'s 


Personal Computing Co. 


3321TowerwoodDr.Dalias, Tx. 75234 (214) 620-2776 


SPECIAL ORDER $80 
(SUPPLY, IN HEX, ADDR FOR THE iK ROM Е 
ADOR FOR А 2К RAM WORKSPACE) 


ADVANCED INTERACTIVE SYSTEMS 
8216 PICKERING ST. 
PHI LA. , "нн AN 


Circle 3 on inquiry card. Circje 301 on inquiry card. 
* "Uc MM г” аа 77) 


Circle 211 on innuiry card. 


D.C. METRO AREA SUPPLIES SAVE 9 ІС 10% 


LIST SALE PRICE 
TYSONS CORNER, VIRGINIA isa gosowre2suoTs 875) .. 58320 
POLYMORPHICSSYSTEM 2 $735 5675 
THE SHUGGART MODEL 800 $650 $595 
COMPUTER SYSTEMS | E ; SIMILAR DISCOUNTS ON: 
. E IMSA! 4K, 16K, 32K RAM, MIO etc. 
STORE POLYMORPHICS VIDEO 
DYNABYTE 16K (ASM) RAM 
MICRODESIGN 2708/2716 EPROM BOARD 
NOVATION ACOUSTIC COUPLERS 


MICROCOMPUTERS & PERIPHERALS іш 8K (ASM) RAM 
PROCESSOR APPLICATIONS DMA FLOPPY 
HOME, SCHOOL & SMALL BUSINESS ICESSOR АС ШСАНОА- 
TARBELL.FLOPPY DISC CONTROLLER 
FEATURING = FLOPPY DISKS, MINI ОН Н TARBELL CASSETTE INTERFACE 
| қ GS! MODEL 110 
Small Business Systems Complete with “ ЗМ DATA CARTRIDGES PICKLES AND TROUT MOD FOR HITACHI TV 
Application Software Including 06300А, OC100A ARP PRODUCTS 
Word Processing Ё эн MERE E OI MODEL 43 TELEPRINTER (OCTOBER) 
. ADM 3A TERMINAL 
DEALERS FOR CASSETTES, C-60 SOROC 10120 TERMINAL 
| Commodore Pel Lear Sieger * 3M DISK CARTRIDGES TELETYPE MODEL 40 300 LNP 
Processor Technology Diablo WE OFFER: NOU EA LOWEOST 
Polymorphic Texas Instruments * COMPETITIVE PRICING CUSTOM SOFTWARE & FIRMWARE 
Cromemco DEC + IMMEDIATE DELIVERIES 
Southwest Technical North Star (Any Quantity) General Ledger Е 
4 Micro-Computer Anderson Jacobson * UNCONDITIONAL GUARANTEE Written in Fortran CP/N Operating System 


Business Systems, Inc. Books & Magazines Runs in 32K-65K Systems 


Cep “eer Nu I D THE COMPUTER STOP 


їе SAN DIEGO, CA 82111 
McLean, УА, ш- : (с; ) : 
ean (714) 565-1505 [2%] 16919A Hawthorne Blvd 11:30 10 7:30 Tue-Fri 


703-821 -8333 Lawndale CA 90260 11 to6 Sat 


(213) 371-4010 Closed Sunday/Monday 


Circle 77 on inquiry card. Circle 32 on inquiry card. Circle 76 on inquiry card. 


TU "(o RTCH-A-PULSE ! 
=. LOGIC PROBE 


е 10Msec pulse response 


© Üpen circuit detection 


S & R Electronics, Inc. 

4020 Hempstead Turnpike 

Bethpage, New York 11714 
Phone: (516) 731-8200 


| ы % Replaceable tip & cord 
% Finest commercial quality S-100 Bus 
© High input impedance Memory Boards by Industrial Micro 
5 Systems. 
% Fully socketed, assembled, tested and 
S) burned ín. 


9 6month warranty on parts and labor. 
Ф All address & data lines fully buffered. 


10 Nsec SPEED AT 3.5 © 


TSV LEVELS ouv 939.95 


Compatible with 
E RTL, DTL, TTL, CMOS, MOS, and Microprocessors 
| using а 3.5 to 15V power supply. Thresholds automati- 
cally programmed. Automatic resetting memory. No 
adjustment required. Visual indication of logic levels, 
using LEDs to show high, low, bad level or open circuit 
logic and pulses. Highly sophisticated, shirt-pocket 
portable (protective tip cap and removable coil cord). 
Eliminates need for heavy test equipment. 
Send $39.85 A definite savings in time and money 
(Calif. residents add for engineer and technician. 


8% sales Lax]to: Pat Pend Dealer irquines wekome 
YA ELECTRONICS 


| у Box 19299, San Diego, CA 92119, (714) 447-1770 


8k-450 Nanosec. 
8k-250 Nanosec. 
16k-450 Nanosec. 
16k-250 Nanosec. 


BankAmericard and Master Charge accepted. 
Personal checks will delay shipment until 
cteared. Complete systems configured 
to your needs. NY state residents 
please add sales tax. 

Call or Write. 


Send for FREE кейш, 
ENTELERK Dept.B 
Ward-Whidden House/ The Hill 
Portsmouth, NH 03801 USA 


| Circle 27 опӛта ғу; tard. ете 313 on'inquiry саға. ке бінде 133 оп inquiry сагах 


Memory Boards for PCM-12 
Microcomputer 


These memory expansion boards are 
intended for the  PCM-12  micro- 
computer, an Intersil 6100 based system 
which is software compatible with the 


Memory Board for Altair (S-100) Bus 


The 8KRS is a new 8 K byte static 
programmable memory board for the 
Altair (S-100) bus from Pacific Digital. 
The 8KRS memory card is organized as 
two independently addressable 4 K 
blocks with address ,selection by a 
unique jumper and plug system. А write 


High Density Memory Boards 
for SBC 80 


The SBC 032, 048 and 064 Memory 
Expansion Boards store 32 K, 48 K, and 
64 K bytes of data, respectively. They 
are built with 16 K bit memory chips 
and other advanced devices manufac- 
tured by Intel. Each board is organized 
іп blocks of 16 K bytes, and the 
addressing of each block is jumper 


+ 
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Digital Equipment PDP-8. The 12020А 
memory module holds 4 K 12 bit words 
of static memory and is priced at $289 
assembled or $199 in kit form. The 
12160 module holds 1.5 K 12 bit words 
or erasable programmable read only 
memory and 512 words of static 
memory, at a price of $455 assembled 
or $385 in kit form. With the 12040A 
Memory Extender module, this board 
can: be used in any 4 K field of memory 
in the PCM-12. The 12210 nonvolatile 
memory module includes 4 K 12 bit 
words of CMOS memory with recharge- 
able batteries sufficient to maintain the 
contents of memory for 30 days 
following a power failure. It is priced 
at $580 assembled or $490 in kit 
form. The boards are available from 
Pacific Cyber/Metrix Inc, 3120 Crow 
Canyon Rd, San Ramon CA 94583, 
(415) 837-5400.Ш 
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protect feature for the entire board is 
provided by an accessible on board 
toggle switch. In addition write protect 
logic is provided for either or both 4K 
blocks via front panel controls in those 
systems containing this feature. Memory 
disable is implemented via the Phantom 
line and zero, one, or two wait states 
can be selected using plug and jumper. 
All bus lines are buffered with one LS 
TTL load per line. 

The board features a solder mask on 
both sides and a silk screen legend. The 
8KRS is fully assembled and tested. The 
board is priced at $199.95 for a 450 ns 
access time version and $219.95 for the 
250 ns version. Contact Pacific Digital, 
2555 Е Chapman Av, Suite 604, 
Fullerton СА 92631, (714) 992-5540,Ш 
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selectable. Storage can be dedicated to 
one computer or shared by several 
computers, as supported by the Multibus 
bus structure. To facilitate battery 
backup, each board contains an auxiliary 
power bus and memory protect control 
which prevents read or write accesses 
during system power down sequences. 
The auxiliary bus can be connected to a 
battery supply. Refreshing circuitry is 
also included on the boards. The 
memory requires +5, +12 and -5 V 
supplies, consumes 15 W in normal 
operation and has a maximum access 
time of 450 ns. The boards are priced 
at $1650 for the SBC 032, $2300 for the 
SBC 048, and $2950 for the SBC 064, 
with OEM discounts for quantities of 
ten or more boards, from Intel Corp, 
3065 Bowers Av, Santa Clara CA 95051, 
(408) 349-8027.8 
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Memory Boards for SBC 80/10 
Compatible Microcomputers 


These 4 K and 8 K byte memory 
boards are compatible with Intel's SBC 
80/10 and National's BLC 80/10 micro- 
computers. They employ low power 
static memory chips with a cycle time 
of 630 ns. Typical power consumption 
for an 8 K board is 9.5 W. Address 
selection is implemented with jumpers. 
The 4 K memory board is priced at 
$295 and the 8 K board at $395, from 
Electronic Solutions Inc, 7969 Engineer 
Rd, San Diego CA 92111, (714) 
292-0242.Ш 
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Central Data 16 K Programmable 
Memory Board 


Central Data has announced a new 
16 K programmable memory board for 
Altair (S-100) computers which inserts 
refresh cycles between your computer's 
normal memory access cycles. According 
to the manufacturer it is designed to 
use less than one half the power of a 


comparable static programmable 
memory board. The board comes com- 
pletely assembled, tested and burned 
with a one year warrantee for $289 and 
can be purchased with full 32 K of 
programmable memory for $475 or add 
on 16 K ($200) later. Write Central 
Data, POB 2484, Station A, Champaign 
IL 61820.8 
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Beckian Enterprises 


EDGE CARD CONNECTORS: GOLD PLATED. 


BODY: Non brittle, solvent resistant, high temperature G. E. Velox. The finest elec- 
trical properties available. CONTACTS: Bifurcated Phosphor Bronze, Gold over 


Nickel. 


ALTAIR TYPE: 
50/100 Ор Solder 


IMSAI TYPE: 


Contact Ctrs. .125: Row Spacing, .140 


$4.25 ea. 5 pcs. 


Contact Ctrs. .125: Row Spacing, .250 
50/00 Бір Solder $4.25 ea. 

50/100 = Wire Wrap (1 Turn) $4.25 ea. 

IMSAI Card Guides 15 25 per pair to IMSAI Prices 
Note: Also good for CROMEMCO. 


OTHER CONNECTORS AVAILABLE 


.100" Contact Ctr: 


15/30 
22/44 


5 pcs. 
5 pcs. 


.140" Row Spacing. 


$2.30 ea, 
$2.75 ea. 
$2.50 ea. 
$4.00 ea. 


wire Шлар Spacing is . 


Solder Eyelet 

Dip Solder 

22/44 Wire Wrap (3 Turn) 
40/80 Wire Wrap (3 Tura) 


Note: 


.156" Contact Ctis: .140" Row Spacing. 
18/36 Dip Solder, 


$2.25 ea. 
22/44 Dip Solder 


$2.50 ea. 5 pes. 
15/30 Wire Wrap (3 Turn} $2.00 ea. 5 pcs. 


.156" Contact Ctrs: .200" Row Spacing. 
22/44 Wire Wrap (3 Turns! $2.80 ea. 
36/72 Wire Wrap (3 Turns) $4.00 ea. 
15/30 Dip Solder $1.90 ea. 
18/36 Dip Solder $1.95 еа. 
36/72 Dip Solder $4.00 ea. 
43/86 Dip Solder (6800) $4.90 ea. 


UE ARE VOUR CONNECTOR SPECIALISTS. 

IF YOU DO NOT SEE THE CONNECTOR HERE THAT 
YOU NEED, PLEASE WRITE US. 
WE CAN SUPPLY IT TO VOU. 


5 pcs. 
5 pcs. 
5 pcs. 
5 pcs. 


5 pcs. 


5 pcs. 
5 pcs. 
5 pcs. 
5 pcs. 
5 pcs. 
5 pcs. 


MICROS IN STOCK: 


e SWTPC 6800 & 6800/2 ө RCA Cosmac VIP 


€ National Semi SC/MP 
% Kim 6502 
€ Intersil 6100 


ІВМ 1050... $995 
"COMPLETE МО” ғ 


Control, Printer with 
Keyboord, Paper Tape 
МО, Card Reader 


е Sol-20 
© Imsai 8080 
€ Motorola 6800 
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АЛ Prime Quality — New Parts Only — Satisfaction Guaranteed 


25 PIN DB TYPE SUBMINIATURE CONNECTORS. 


$2.10 
$2.40 
$2.20 
$3.70 


200" (Row Spacing} 


$2.00 
$2.25 
$1.80 


$2.50 
$4.00 
$1.65 
$1.70 
$3.65 
$4.75 


Order From: 
IN MOST CIRCUMSTANCES, 


CANNON: Gold Plated. The Best You Can Buy. 


OB25P Male Plug 

08255 Female Socket 

DB 51212-1 Hood. (Grey) 
DB 51226-1A Hood. (Black) 
D 20418-2 Hardware Set 


SAVE: 


$2.60 ea. 
$3.70 ea. 
51.00 ea. 
$1.10 ea. 
$0.80 ea. 


BUY А COMPLETE SET. 


Complete Set includes: 1 pc. DB25P: 1 pc. DB25S: 
1 pc. Hood of your choice Grey or Black. 


5 pes. 
5 pcs. 
5 pcs. 
5 pcs. 
5 pcs. 


1 Set $6.50 ea. 5 Sets $6.25 ea. 
Note: For D 20418-2 Hardware Set,add $0.75 еа. 


2708 - PRIME 8080A - PRIME 


(450 nS) $10.00 ea. 
$14.00 ea. 


1.С. SOCKETS: DIP SOLDER 


Low Profile. 
14 pin. & 16 pin. $0.16 ea. 


HEAT SHRINK TUBING 
1/8” Shrinks to 1/16" 1.0. $0.35 per ft. 
CABLE TIES 
3%” and 5%" $0.03 ea. 
WRITE FOR LARGER QUANTITY DISCOUNTS 
DEALERS WELCOME 


MINIMUM ORDER: $10.00: Add $1.00 (ол 
Slipping. Orders over $25.00, we pay 
the shipping. Calif. Residents add 6% 
Tax. NO С.0.0. SHIPMENTS. 


Beckian Enterprises 
P.O. Box 3089 Simi, Calif. 93063 


Brand New! yx 


VIDEO 
MONITOR 


9" SANYO УМ.4209 


ашйшктвпибтый = 
-ишшашйишаши : 


DATAPOINT 
2200-2000 

$395 
30 CPS Printer 


MECHANISM ONLY ... $195 


AMERICAN USED COMPUTER CORPORATION'S Commercial Listings: ІВМ, DEC, 


P LUS: DG, UNIVAC, DATAPRODUCTS, CENTRONICS 


Send $1 to cover First Class Postage/Handling to: 


COMPUTER 


WAREHOUSE 
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Computing Center" 
Dept. BM5, 584 Commonwealth Ave. 
Boston, Mass. 02215 (617) 261-2700 
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New A/V Operating System for 8080 


тка! ТЕСТТІ. ТІГІ edt зы 
шон 92 аж AWO аы 


Үлт п OUS г нев OILS. 
end 
Жан аласы NR VEN воа в CASO С” 
WORK и в и: п UG. 5 тақ м CINE e 
CONST VS улие у CONI HL 
эмээн SORE пири нэмжээ 


А program designed for the 8080 is 
now available for time coded indexing 
for editing, assembling and other appli- 
cations associated with films and tapes. 
The display is іп everyday language and 
will handle up to eight sources simul- 
taneously. It is written in 8080 assem- 
bler language so no high level language 
is required. Program resides in 3 K of 
contiguous memory and is supplied on 
punched paper tape with a manual 
complete with source listing. The pro- 
gram requires two parallel input ports 
and will operate with most video display 
modules having оп board screen 
memory. It also includes a routine to 
write a continuous SMPTE (Society of 
Motion Picture and Television. Engineers) 
record using one output port. Priced at 
$39 postpaid, it includes one рге- 
soldered, tested interface module. 
Additional modules are $7.50 each. 
| S Wiener, 4440 М Kedzie Av, Chicago 
IL 60625.8 
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Nutrition Analysis Program in BASIC 


The Nutrivalue programs enable users 
to analyze recipes, meal plans and daily 
or weekly menus for their nutritional 
content including vitamins, minerals, 
protein and calories. The analysis is 
computed from the list of ingrédients 
and is printed or displayed in tabular 
form. Nutrivalue 1, which runs in 5 K 
bytes of memory, refers to ingredients 
by number and thus does not require 
BASIC with string handling facilities. 
It includes nutrient data for 53 ingre- 
dients. Nutrivalue I| uses string handling 
to refer to ingredients by name, and can 
be ordered with databases of 100 or 200 
ingredients. Both programs come with 
complete documentation including a 
source listing, flowchart and logic 
description, and instructions for instal- 
lation, eperation and expansion. Paper 


“tapes are optionally available. Prices 


range from $10 for the Nutrivalue | 
listing to‘$40 for Nutrivalue 11 with 
the 200 item database, from Consultus, 
РОВ 86, Arlington MA 02174.Ш 
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Federal Income Tax Program Runs 
on Many Computers 


FIT, a Federal Income Tax program 
written in BASIC, does the calculations 
required by Form 1040 and is formatted 
so that Form 1040 can be printed using 
a 6 line per inch printer. It is inter- 
active and prints warnings if the user 
tries to violate IRS rules. FIT runs in 
8 K of memory, while an expanded 
version called FITAB, which handles 
Schedules A and B, runs in 12 K of 
memory. Both programs use only 
elementary features of BASIC in order 
to be adaptable to as many computers 
as possible. А source listing and user 
instructions is $14.75 for FIT апа 
$19.60 for FITAB, while specialized 
versions are offered on North Star 
diskettes and Tarbell, PET and TRS-80 
cassettes for prices ranging from $16.60 
to $22.60, from  Softbyte, 315 
Dominion Dr, Newport News VA 


23602.Ш 
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Want Software for the Xitan Z-80 
Computer? 


Technical Design Labs has introduced 
three new programs for their Xitan Z-80 
computer: 


€ Z-TEL (Text Editing Language) is а 
utility program designed to provide a 
powerful set of techniques, for editing 
and manipulating text files! Z-TEL has 
the capability of moving large blocks 


of text inside the buffer, avoiding the 


deletion and manual retyping of text. 
It provides decision making capabilities 
and transfer of control (branching) from 
one part of a command string to 
another. Additional features include 
nested iteration and backward search 
which offers the user more complete 
ways of editing text. Z-TEL is a relo- 
catable program which requires less 
than 7 K of memory. It is available on 
paper tape at $50, on cassettes at $40, 
and will soon be available on disk. 


9 Micro-SEED, a database management 
system (DBMS) is an implementation 
of IDB’s SEED CODASYL system. It 
will support both hierarchical апа 
network data structures, providing both 
"schema" and "subschema"' views. The 


‘Micro-SEED package consists of Data 


Definition Language (DDL) processor 
that checks and compiles the data defi- 
nition of a database into a schema table; 
Data Manipulation Language (DML) sub- 
routines that can be invoked from 
FORTRAN. or assembly language pro- 
grams to retrieve and update database; 
and Database initialization program 
(DBINIT) that prepares а. disk area for 
the loading of the database. А user's 


CP/M on North Star Disk 


CP/M, a widely used Altair (S-100) 
floppy disk operating system is new 
available for users of North Star Disk 
and Horizon Computers. 115 features 
include dynamic allocation of diskette 
storage, relocatability of system in 
memory, intrinsic commands to save, 
rename, erase and display directories 
of files and complementary context 
editor, assembler and dynamic debugging 
program. Without any hardware changes, 
CP/M can be run with all the features 
available to the users of the system on 
standard floppy disks. Microsoft 
FORTRAN-80 and Disk Extended 
BASIC can also be supplied on 5 М 
inch diskette to run on the “СР/М on 
North Star Disk." All the software is 
fully 8080/Z-80 compatible. Prices 
are: CP/M on North Star Disk, $112; 
FORTRAN-80, $400; Disk Extended 
BASIC, $300. FORTRAN-80 includes 
relocating assembler and linking loader. 
The compiler is said to meet the full 
ANSI specifications except for complex 
data types. Disk Extended BASIC is a 
CP/M generation of Altair Disk BASIC 
4.1. Contact Lifeboat Associates, 36 
W 84th St, New York NY 10024.8 
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manual is supplied with the Micro-SEED 
package, along with three months of 
maintenance for $1250. The Micro- 
SEED package requires Technical Design 
Labs' Z-80 Disk System configuration 
plus an additional 48 K of Random 
Access Memory. Various options to 
Micro-SEED are available to extend the 
database capabilities to meet the specific 
requirements of the user. 


Өө FORTRAN IV is said to be a com- 
plete ANSI STANDARD FORTRAN IV 
for the Z-80, also featuring many ex- 
tensions such as the data types 
INTEGER*1, INTEGER*2,. REAL, 
DOUBLE PRECISION, COMPLEX, 
LOGICAL and STRING. Other features 
include named COMMON, EQUIVA- 
LENCE, statement functions, full type 
conversion, a full library of scientific 
and string functions, linking loader with 
automatic library search (can link with 
assembler output), full formatted 10, 
sequential or direct access IO, hexa- 
decimal constants. The compiler allows 
control over placement of data and code 
areas so that the code can run from 
Read Only Memory. Operationally, this 
FORTRAN is a disk oriented system 
which runs in less than 24 K with a 
disk operating system. Both FDOS 
IV and CP/M versions are available. 
This complete package for $349 includes 
both the floppy diskette with object 
code and a user's manual. Additional 
documentation and support packages 
are available. 


Contact Technical Design Labs, 
Research Park, Building H, 1101 State 


Rd, Princeton NJ 08540,Ш 
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fe с бетосгті BOARDS WMC ine 
rams. PCBD 


MB-1 МК-8 Computer RAM (not 5-100), 4КХВ, uses Mother Board 12 slot, 
2102 type RAMs, PCED only $22.00 ony 

MB-3 1702A EROM Board, 4KX8, S-100 switchable 
address and wait cycles, kit less PROMS........ $58 00 
MB-4 Basic 4KX8 ram, uses 2102 type rams S-100 
buss. PC board $25.95 
МВ-бА Basic 8KX8 ram uses 2102 type rams, S-100 
buss. PCBD ......................2...2222..222..1. $25.95 
МВ-7 16KX8, Static RAM uses 4Р410 Protection, 
fully buffered. КІТ................. $375.00 
MB-8 2708 EROM board, S-100, 8КХВ or 16KX8 kit 
without PROMS ................ NM ..$65.00 
MB-9 4KX8 RAM/PROM Board | uses ‚ 2112. ‘RAMS or 
825129 PROM kit without RAMs or PROMs ....$72.00 
10-2 S-100 8 bit parallel 1/О port, 24 of boards is for 
kludging. Kit ............ $46.00 PCBD............ $25.95 
10-4 Two serial І/О ports with full handshaking 
20/60 ma current loop: Two parallei 1/0 ports. 

Kit esu $130. PCBD ............... $29.95 
VB-1B 64 x 16 video board, upper lower case Greek, 
composite and parallel video with software, S-100. 
Kit .........:...... $125.00 PCBD ............... $25.95 
Altair Compatible Mother Board, 11 x 11 V» x Ve". 


vector interrupt PCBD 


1096 
in any combination. 


1702A-6 AMD Prime . 


TMS-6011 Prime 
2501B 
25028 
2504 
2507V 
2510A 
2517V 
. 2518B 
2519B 
2521 
2522 


Board only ...$40.00. With 15 connectors ...$90.00 2525 
Extended Board full size. Board only 1 2527 
With connector ..........................222.2.... 2532V 
SP-1 Synthesizer Board S-100 2529 
New Low Ргісе............................-. КИ...........49135.95 2533V 
82523 $150 PRIME DEVICES 

825123 1.50 

825114 295 8080A $12.00 

825115 550 8212 3.75 

825126 1.95 8214 6.30 

825129 1.85 8216 3.95 

825130 3.00 8224 5.00 

825131 3.00 8228 6,95 

825136 3.95 8251 9.95 

828141 3.95 8255 9.95 

MMI6330 1.50 


MEM-1 8KX8 fully buffered, S-100, uses 2102 type 
"terminated, 75-100, board 
CPU-1 8080A Processor board S-100 with B level 


RTC-1 Realtime clock board, 
terrupts. Software programmable. PCBD . 
EPM-1 1702A 4K Eprom card PCBD .... 


discount оп 10 or more of WAMEGO PCBD 


2102AL-2 Prime 250 NSEC 
2102AL-4 Prime 450 NSEC . 
2708 Intel Prime (SUSEC) КЕ 
2708 Prime (National) ..... . 


1702A Intel Not Prime 1206) 


419 Portofino Drive 
San Carlos, California 94070 
Please send for IC, Xistor 
and Computer parts list. 
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WAMECO INC. MIKOS PARTS ASSORTMENTS 

All piece parts tor assembly of Wameco and SSM 
POBD's. All Factory Marketed Parts. Order PCBDs 
right, 


..$25.95 


$30.95 

Mikos #1 Parts for MEM-1 PCBD with prime 
2102AL-4 450 nsec rams. Less PCBD ......$103.00 
Mikos #2 Parts for CPU—1 PCBD with prime 8080A 
8212's and 8214. Less PCBD $60. 
Mikos #3 Parts for MEM-1 PCBD with prime 
2102AL-2 250 nsec rams. Less PCBD ......3113.00 
Mikos #4 Parts for GM-1A with super low ‘loss gold 
plated connectors. Less PCBD. ..$52.00 
Mikos #5 Parts for RTC-1. Less PCBD . $40.00 
Mikos #6 Parts for МВ-1В less molex connectors 
and PCBD $62.00 


penden! in- 
-.323.95 
...$25.95 


82306 
82507 
82550 
82562 
82590 
82591 
8T01 
8T09 
8T10 
8T13 
BT14 
8T20 
8T23 


МН0028 8724 


Check or money order only. Н you are not а reg- 
ular customer and your order is large please 
send either a cashier's check or a postal mon- 
ey order, otherwise there will be a delay of two 
weeks for the check to clear. All items post paid 
in the U.S. Calif. residents add 696 tax. Money 
back 30 day guarantee. We cannot accept re- 
turned IC's that have been soldered to. Prices 
subject to change without notice. $10 minimum 
order. $1.00 service charge on orders less 
than $10. 


COMMERCIAL GRADE EQUIPMENT - HOBBYIST PRICES!! 


й MODEMS AND 


(Духе PHONE COUPLERS 


TAPE DRIVES 


ө SELECTRIC І/О TERMINALS (by GTE/Information Systems), Includes 8080 
interface plus software ASCII translation and 1/O driver routines, 15" carriage, 
interchangeable type spheres & carbon/fabric ribbons. Built-in modem optional. 

MODEL 554i (IBM correspondence code, 2741 type terminal): 5 895 

MODEL 5550 (corres. code, with built-in cassette tape drive for 
off-line data storage or use as memory typewriter). 

MODEL 5560 (ASCII code, with cassette tape drivel: 

8 [BM SELECTRIC TYPEWRITER with magnets, switches & magnet driver РСВ 
{from GTE/IS Terminal above), Includes instructions for 8080 printer/driver 
interface (output only). 

Typewriter mechanism compiete, cleaned & adjusted 
Aluminum case & Power Supply (45V, + 12V, + 24V 


= MODEMS: 
Send/receive Bell-103 Type by Vadic Corp, (requires +5VE 12\/}; 
Also 202-type modems, some with reverse chanel! transmission 
and/or auto answer features, 


Telephone Coupler 
= ІВМ PIN—FEED PLATENS for 15” Selectrics (1304 pin-to-pin paper) 


51495 


5325 


Меуу 
а ASCII ENCODED KEYBOARD w/nurneric pad, assembled 


Call or write for details, quantity discounts, order 
forms, Afl orders shipped from stock - no back orders, 
no substitutions, All equipment is shipped insured 

FOS Palo Alto within 7 days after check clears or COD 
order is received, M/C & VISA cards accepted, 
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51495 1 


S 15 | 


PACIFIC OFFICE SYSTEMS. 
2600 EL CAMINO REAL, SUITE 502 


PALO ALTO, CALIF. 
Tel: (415) 321-3866 


NO RISK! 7 DAY 
APPROVAL ON ALL 
MAIL-ORDERS. FULL 
REFUND ОМ RETURNS. 


SELECTRIC TERMINALS 


в AMPEX MODEL TMX TAPE DRIVES with built-in NRZ! formatter. 800 
ВРІ, 9 track, 12 IPS, 8" reel includes 8 bit CPU controller diagram and 8080 
interface instructions, Ideal for microcomputerist who wants back-up mass 
sto£age and access їо IBM-type systems via standardized У” mag tape. 5150 


е POWER SUPPLIES (from Diablo HyType Terminal); pot adjustable, OV 
protect, Inputs: 110 or 230 VAC; Outputs: *5V reg, @ 30A; +15V гед. @ 
ТА; -9V @ БА (adjustable to -12V]; unreg. *5V (adi, to + 12V) 

8 PAPER TAPE READER (Addmaster 601-11:150 cps, LED sensors 
read 5-8 level tapes, bidirectional stepper motor, includes TTL serial 
interface plus 8080 parallel interface instructions, Requires *5V & 

*24V: 

в INTERDATA Model One 8 Bit MINICOMPUTER, includes full front 
panel, 4K core memory (16K addressable), plug-in teletype port, plus 
software: 

* FORMS TRACTORS, variable width 

MOORE FORMALINER for 15" IBM Selectrics 


* AC LINE FILTERS: 
Eliminate AC hash," power surges and brown-out disturbances from 


your system with these heavy-duty (10 Amp fused! line filters. Can 
handle 110V or 220V inputs. 


575 


= 
INC. 90 day warranty against defects in material or work- 
manship on all used equipment, Ful! documentation 
included PLUS interface instructions where indicated, 
Availability subject to prior sate. Prices may change 
without notice, 


94306 
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FOR ALL CUSTOMERS EXCEPT CALIF. 


4096 
Dynamic Rams 
100 tor 53 50 ea 


16 for 524004 


DMBIJIN 


100 tor $2 25 ьа 


TMS 4027 21002 болы 
Оуластнс Rams бәз Rums 
100 for 53 50 еа 100 fur 51 1065 
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STATIC RAM BOARDS 


CALL TOLL FREE 


800-421-5809 


VOZA 6502 2708 (45000) 21102 5964 
Е PROM Мусор ыт Е PROM Stata Rar 
Stor $375 va Stor 511 00.4 Вел 511 0064 100 tor $1 Зб va 


14368 241 5367 2415268 2513 (541 
Hex Inverter TS Hrs Bulles Hex loveeter Chura fer Ges 
WO tor 702 ғә 100 tor 706 100 ta, 704 5 101 $900 ea 


NUMBER CRUNCHER 


The C1200 i а арти геть red MIULLE neat 
Чиг mr эн Bye арк аах ‚таз теш зан өтіне 
тазе, satutas 


THIS 16 NOT A CALCULATOR CHIP 


тїнї ARE NO 
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Inetudes 


PROFESSIONAL KEY8OARDS 


Full 126 Chavecter ASCH 
Tr Mode MOS Еа” 
MOS ОЦ TH Comparable Сур." 


MODEL 
756 


The С1200 bat a en 


СВИТИ 
ROM) 5800 6502 merom nterne 
кемең эвт әмбе р балын + 


Hal ab theyre ts 
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PRICE $249.00 


Manual, ASSEMBLED & TEST EO 


full ASCII 


Tweety Rollover’ 
level ard Pune $nobe 
Shd аты Alphe Leck! 
замана Parity! 
Pawe Мадан іе 196 hays) 

PRONG імеовмапон 

Моди 754 (anemdied) 17595 

Моди 758R нң $495 

Мода 702 Emtowre 29 08 

Model 710 Numer Pad 995 

Mechel SOME Mig Frame 695 


TARBELL 


CASSETTE INTERFACE 


nouus MSA ALT ATE 
е H2 andadi roS SUbytes verint 


зАрРЕ780 


—seih PROVISIONS for KIT 
ONBOARD 7708 and POWER OW JUMP 


$135.00 EA. >". 
$149.95 EA. ~ 
BARE BOARD 635.00 


JADE 
280 “UPGRADE” KIT 


Chorge you JADE 2МН2 280 го a 4MH: very 
wath iis simple kit 


only $17.95 with trade 
849.96 purchase. 


To мәде, veu mist give из your 29H; 280 cmp 
and 8224 clack duver 


Toe “UPGRADE KIT^ избе» 

280A chin, ТЕЗІ ІТ 
87244 ttock Покет 20 рі capecitor 
36H1Hr crystal 


E-PROM BOARDS 


MR-8 (ВК uses 2708) KIT $99.50 
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COMPU TIME CT 100 
$100 BUS COMPATIBLE 
TIME & CALENDAR 
Microprocessors need the powt: that а seal time clock 
tan offer. Oxte and ume becomes instantly avavlabie 
СОМЕШТІМЕ does not have to be instiatred every hme 


! 


5-100 Style 


- w/front panel slot 


$35.00 
$95.00 


$149.95 


ASSEMBLED & TESTED 


vis zoftware 


ЁО Gus 1 Your Way 


CONNECTORS 


DB — 25P $3.00 
DB — 255 $4.00 


COVER $1.50 


44 Pin PC & EYE 
44 Pin WW 

86 Pin (6800) PC 
86 Pin (COSMAC ELF) 

PC 

100 Pin — (Altair) PC 
100 Pin — (Imsai) PC 
100 Pin - (Imsai) WW 
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$2.50 
$5.00 
$5.00 


$4.50 
$3.75 


COMPU TIME C1100 $199 кіт 
COMPU mv, 2101 $148 кі! 
TIME m ЦОГ 8168 кт 
COMPLI UME PU Bee ies, 580 


MEMORY PLUS 
for KIM—1 


8K RAM (211.02) 
8К ЕРНОМ 


ASSEMBLED & TESTED 
$245.00 


COMPUTATIONAL FUNCTION 
Microprocessors need to be complimented by hardware 
arithmetes to free up memory Pages decticated 10 float 
ing point raunnes and mathmatical satiware COMPU? 
TIME provedes в 40 function calculator att ay 10 баг 
algebraic, Higanometuc, basic arthmenc gegblems can 
be solved without the need of developing saptisiicated 


$245 
$199 
$205 


ASSEMBLED & TESTED $245.00 


the system i$ powered up It 0056535 а Crystal conlroHed 
tem ebase toobtainsupertor accuracy and has two setabte 
coincidence counters Time, cate. and counters 216 ser 


Aseembler 
САТ 
—€— 


6 Phase enroded рид склу 
ane AEanaC annal Lern with 1K RAM 
MR-16T (16K uses 27161 
with 1K RAM 

MM-16 (16K uses 2708) 

RAM/N/ROM (16K uses any 
E.PROM) KIT 

JG-8/16 luses 2708 or 2716) 
KIT 


KIT 599.50 
$99.00 
8117.00 


559.95 
$30.00 
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BARE BOARD 
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TU-À 


Convert T.V. set to 
Video Monitor. 


KIT 2...... 58.95 


© Characrar length, vio bel, вм рангу 
% 30 diy eveeranty алд 101) documtnifion 


54995 
$279.95 
$159.95 


PRICES HARE BOARD aen na 


Agembled idB зи cum ni 
JG OcA «it 


CASI 
REAL TIME CLOCK FOR 8-108 SUS 


1 MHZ Crystal Osculavor 

veo i i^t pts 
One interrupt uses 18 bie countar in 
T6 US Сижа 
Omer PURE 1 агу Өксіп INDE from 
100U$ECto 10жс. 
Both safrana programmable 
Board can be lected by 128 device 
codeDan. 
Camplete decumietanoo inciudes ao f 
weratadapisy irme of dey 
Qowble sidedsorder maak 
Silk sersan perm (ey out 


THE PROM SETTER 


WRITE & READ 
EPROM 

- 2708 - 2716 

5204 — 6834 


* Plugs directly inta yaur ALTAIR IMSAI Computer 
Intiudes Main Module Board and External EPROM 
Sockey Unit 
The EPROM Socket Unis connected to the Com 
puter through a 25 pin connecior 

* Programming 15 accomplished by the Computer 

* Just read in {һе Program 10 be Written On the 
EPROM imo your Processo! andiet the Comauie: 
do the rest 

* Use Socker Unt ta Head EPROM'« Сеге ий 
your Computer 

* Software inciuded 
Ча externat Bower зәрімен 
пац 

5 Doubles as ап Eight Bit Parallel UO 

* Manual тлі tuded 


KIT ...... 5210.00 
ASSEMBLED ........ $375.00 


1702A 


JG-AT ASSEMBLED A TESTED 
JG RT кт — $324.85 
BARE BOARD with Manual 


8179.85 
$30.00 


Yuu COmBulrr does 


JADE 8080A KIT 
$100.00 кіт 


BARE BOARD $30.00 


J.A. DE 


Computer Products 


BAS AME? a: 
weve 


5351 West 144th Street 
LAWNDALE, CALIFORNIA 90260 
(213) 679-3313 


RETAIL STORE HOURS: 


Monday - Friday 9-7 
. Saturday 9-5 
Discounts available at OEM quantities ADD $1.50 


under 10 lbs. for shipping. California residents add 
696 sales tax. 


NEW CATALOG NOW AVAILABLE 


Circle 195 on inquiry card. 


Circle 307 on inquiry card. 


Р.0. Box 4430X Santa Clara, СА 95054 
For will call only; (408) 988-1640 
2996 Scott Blvd. 


шеу! 


ELECTRONICS - 


Same day shipment. First line 
parts only. Factory tested. 
Guaranteed money back. 
Quality IC's and other 
components at factory prices. 


INTEGRATED CIRCUITS 


MICROPROCESSOR 
6800 24 S0 2104A-4 
ВОВОА with data 11 50 21078 

180 29 95 2111.1 
xis 3 ч 2112-2 
5214 ІС SOCKETS MK4116 
8216 385  golder Tin Low Ргойе 25138 
8224 350 рн ТЫР 21102-1 
8228 6 25 8 ММ5262 
8251 1150 4 ММ5320 
8255 1078 16 MM5330 
cOPio2zcD — 1895 в PO411D-3 
CDP18020 2500 22 РОА110-4 
1295 зу wirewrap gold P5101 
1200 ipm 35. 160т 35 4200А 
1500 ге 11 pin ww 25 82525 
2450 91L02A 
Н00165-5 
ММ57100 
GIAY38500-1 
MCM6571A 
9368 


21802 CRYSTALS 

1 MHz 

2 MHz 

4 MHz 

5 MHz 
10 МН: 
18 MHz 
20 MHz 
32 MHz 
32768 Hz 


2 0100 MHz 195 
2 097152 МН: 7 75 
2 4576 MHz 

3 2768 MHz 

5 0688 MHz 

5 185 MHz 

5 7143 MHz 

6 5536 MHz 

14 31818 MHz 4.25 
1.8432 MHz 4 50 18432 MHz 450 
3 5795 MHz 120 22 1184 MHz 4 50 


COMPUTER BOARD KITS 
8К RAM Board Kit 

4K EPROM Kit 

1/0 Board Kit 

Extender Board w/connector 12.50 
Video Interface board kit 125.00 
36K EPROM board kitw/o PROMS 74 50 
16K Static RAM board kit 395.00 
North Star Floppy Disk Kit $665 00 
Additional Orive МП 415.00 


Paratronics 100A Logic 


$134 95 
114 95 
44 50 


CONNECTORS 

44 pm edge 200 
100 p edge 450 
100 iin edge WW 5 25 


MOS/MEMORY RAM INTERFACE 


New Cosmac Super “ELF” 

RCA CMOS expandable microcomputer w/HEX 
keypad input and video output for graphics. Just 
turn on and start loading your program using the 
resident monitor on ROM. Pushbutton selection 
of all four CPU modes. LED indicators of current 
CPU mode and four CPU states. Single step op. 
for program debug. Built in pwr. supply, 256 
Bytes of RAM. audio amp. & spkr. Detailed assy. 
man. w/PC board & all parts fully socketed. 
Comp.Kit $106.95. High address display option 
8.95; Low address display option 9.95; Custom 
hardwood cab.. drilled front pane! 19.75. Nicad 
Battery Backup Kit w/all parts 4.95. Fully wired 
and tested in cabinet 151.70. 1802 software 
xchng. club; write for info. 


4K Elf Expansion Board Kit with 
Cassette I/F $79.95 
Available on board options: 1K super ROM moni- 
tor $19.95. Parallel 1/0 port $7.95. RS232 I/F 
$3.50, TTY 20 ma I/F $1.95. S-100 Memory І/Е 
$4.50 

Tiny Basic for ANY 1802 System 
Cassette $10.00 
On ROM Monitor $38.00 

Super Elf owners take 30% off. р 


АСА CosmacVIP Kit $275.00 
Video computer with games and graphics. 


Ң825131 
8825136 
N82S137 


2101-1 3 85 
2102-1 128 
2102AL-4 160 


ов сз С uw a 
Se Nw о 
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Video Modulator Kit $9.95 
Convert your T V setinto a high quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 


718 IC Update Master Manual 

1978 IC Update Master Manual $30.00 
Complete IC data selector 2175 pg. Master ref- 
erence guide. Over 42,000 cross references. 
Free update service through 1978. Domestic 
postage 53.50. Foreign $6.00. Final 1977 


N 8726 
NBT28 
N8T97 


Analyzer Kit $195.00 
Model 10 Trigger Expander W 5299 00 
Model 150 Bus Grabber Kit $369 00 


Auto Clock Kit $15.95 
DC clock with 4-.50" displays. Uses National 
MA-1012 module with alarm option. Includes 
light. dimmer, crystal timebase PC boards. 
Fuly regulated, comp. instructs. Add $3.95 
for beautitul dark gray case. Best value any- 
where. 


Sinclair 3% Digit Multimeter 

Batt. oper. 1mV and .1NA resolution. Resis- 
tance to 20 meg. 1% accuracy. Small, portable, 
completely assem. in caSe. 1 yr. guarantee. 


Master closeout 


$15.00 


$59.95 


TERMS: $5.00 min. order U.S. Funds. Calif residents ааа 6% tax. BankAmericard and Master Charge accepted. Shipping charges will be added on charge cards 
FREE: Send for your сору of our NEW 1978 QUEST CATALOG. Include 24% stamp. 
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ж YOUR BEST BUY ІМ WIRE WRAP SUPPLIES Ж 


PRECUT WIRE WIRE WRAP SOCKETS 


WHY BUY WIRE ON ROLLS? La юй жю мое 250-980 MS 


5 Врз" 41 38 31 28 27 
PRECUT 8 STRIPPED WIRE IS: 


WIRE WRAP BOARDS 


WW 


парт" 42 39 32 ж 2 10:24 Connector 


рт’ 46 43 35 32 30 


18ріл" 63 58 47 44 ^1 

20 pin 84 78 63 59 54 

22p9in* 130 20 95 90 .B4 

24 pn 91 84 68 64 58 

28 рт 125 115 95 89 82 

40pin 165 155 125 115 108 
Gold 3-levai Closed Entry Sockets 


End А Side Stackable All prices include gold 
Tin sockets and 2-leve! sockets Bvallabla 


H-PCB 1 
3662 
3682 


4.00 
550 
9.50 


3.00 
3.00 
3.00 


Buses on both sides 
Biank 
Buses on one side 


Fast - No more cutting & stripping by hand 
Reliable - Good, clean, uniform strip 
Economical - Cheaper than using bulk wire 


3682.2 
4066.4 
3719.1 


8.25 
12.50 
8.00 


3.00 
4.00 
4.00 


Buses оп one side 
Buses on both sides 
Biank 


Precut Wire 


100 pcs ot 3" at $82 = 3'Ae/tt. 
100 pcs of 6” at 1 06 — 2€/ft. 
Wire Kit 1 al 56 95 = 2 1/3€/8. 


Bulk Wire 
50 roll al 3199: ае. 
100 It ron а! 295: 3</Ң. 
3719.4 
4350 
8800v 


Blank 
Buses on both sides 
Buses on both sides 


10.00 
16.00 


a 30 Kynar stripped 17 on each end Lengins are overall 18.95 
Colors Red.Biue, Green Yellow Black. Orange Wtvte 


Wire packaged іл рїазнс bags Add 25¢/length tor tubes 


300 — 500 100 хе 
Zan 78 240 4 30/K 389K 
3 n 82 260 a7UR 4 22/K 
Fein 86 280 багж 4 55/K 
4 in за 300 552/K 4 BB/K 


INTERCONNECT CABLES 


Ribbon cable connectors for connecting boards 10 
front panels, or board 19 hoard 


169P84 Blank 


SINGLE ENDED DOUBLE ENDED 


52K 14 pin__16 pin__ 24 pin 14 pin 16рп 24рп 
5 52K COMMO 33 20 2724 245 0337 
5 86/ 4 133 144 224 233 255 392 SOC KET 


a 152 165 2 63 252 276 431 SALE! 
H 


191 206 340 281 317 508 


vem 94 321 
5 n 98 342 
5440 102 365 
6 in 106 385 


593K 
634к 
6 75/K 
(2114 6 19/16 


14 ріп Gold WW 34 
16 pin Gold WW .36 
24 ріп Gold WW .75 
6% in 715 405 
7 (n 120 425 
Тат %25 445 
8 т 129 465 


757x 
7 9B/K 
B 39/K 
8 вак 


652/к 
685/K 
718% 
? 53/К 


784/k 
817/к 
8 50Ж 
в83/к 


Prices good through 


6/1/78 


when purchased with 
Wire Kit #1 or 7*2 


PAGE DIGITAL 
ELECTRONICS 


Ordering Information: 


Orders under $25 and COD's, add $2 
All others, shipped Ppd in U.S. via UPS 
For Blue Label (Air) or 1st Class, add $1 
We accept Visa & Mastercharge 

Most orders shipped same day 


Dealer Inquiries Invited 


бәт 132 485 
9 т 136 505 
9410 "40 525 
19 л 145 551 


82v 
92/8 
10 03/K 
1044/K 


WIRE WRAP TOOLS 


Addi. inches 10 а 82/қ 66/K 


$34.95 
, WIRE KITS 


With Free Wire Kit 1 
(56.95 Value) 


HOBBY WRAP 
Model BW 630 


I" 100 44^ 250 2%” б" 250 

` w S 500 7 250 100 i 

" 100 Б" 500 " 100 5547 100 F 
500 ” 1250! тон Bulk 


135 E. Chestnut Street 4A 
Monrovia, California 91016 
Phone (213) 357-5005 


$11.00 
5.95 
6.95 
2.95 


Batteries & Charger 

WSU 30 Hand Wrap-Unwrap Strip Tool 
WSU 30M, for Modified Wrap 

BT 30 Extra Bit 


Choose One Color 
ог Assoriment 


Circle 297 on inquiry card. - ВҮТЕ Мау 1978 189 
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А Complete PASCAL System 
with Graphics 


Over Christmas we had a chance to 
see this state of the art hardware and 
software system in action at the Univer- 
sity of California, San Diego. It features 
a complete PASCAL based programming 
system running on ап 151-11 micro- 
computer with extensive graphics capa- 
bilities. The computer is a Terak 8510/a 
with 56 K bytes (28 K 16 bit words) 
of memory, a floppy disk drive and a 
disk controller which handles up to four 
drives, video control circuitry and an 
integral power supply. The display is a 
12 inch diagonal P4 phosphor black and 
white monitor with a two inch speaker, 
and the 71 key keyboard features the 
full 128 character ASCII set plus a 
cursor control group and numeric key- 


TURTLE мен тат TE * ASE 
que angle: S65 Side. 2E rm j 


pad. 24 lines of 80 characters are dis- 
played on the monitor from a 192 char- 
acter code set defined by dot patterns 
in user alterable memory, so that foreign 
language, APL, and primitive graphics 
symbols can be displayed. Each char- 
acter block is an 8 by 10 dot matrix, 
while graphics patterns can be generated 
from a bit mapped memory with 320 
horizontal by 240 vertical point reso- 
lution. Horizontal and vertical dot 
spacing is identical, so that dimensional 


scaling of graphics patterns is simplified.. 


Character and graphics dot matrices 
overlap yet are visually distinct, so both 
can be displayed simultaneously. Three 
horizonta! blanking zones are available 
in both character and graphics displays, 
and continuous motion panning of the 
text display is possible. Software avail- 
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SYSTEMS 


able with the system includes a macro- 
assembler,’ single and multiple user 
BASIC, FORTRAN ІУ, АРІ апа 
PASCAL. 

The PASCAL system was developed 
at the UCSD Institute for Information 
Systems under the direction of Dr 
Kenneth Bowles, and includes a compiler 
for full PASCAL with graphics exten- 
Sions, a text editor and text output 
formatter, a debugger, and a disk file 
management system with a command 
language. All this software is written 
in PASCAL and is translated into a very 
compact pseudocode which features 
frequency based encoding of the pseudo- 


instruction set, so that the PASCAL 
compiler, for example, runs in 28 K 
words of memory. Only the pseudo- 
code interpreter need be rewritten to 
make the system run on another micro- 
computer, and Bowles and his colleagues 
reportedly also have PASCAL imple- 
mentations for the 8080 and Z-80 up 
and running. Another part of the pack- 
age is a computer assisted instruction 
system consisting of tests and exercises 
running on the Terak 8510/a and written 
in PASCAL, which is used each term by 
several hundred students in the intro- 
ductory programming course at UCSD. 
The textbook for this course, entitled 
Microcomputer Problem Solving Using 
PASCAL, was written by Bowles and 
produced, both text and graphics, on 
the PASCAL system. It emphasizes 
structured program ming concepts 
which are expressed quite naturally in 
PASCAL, and illustrates PASCAL 
programming features with examples in 


graphics and text processing. PASCAL’s 
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Springer- Verlag 
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special features, such as its data struc- 
tures, dynamic storage, set variables 
and recursion turn out to be surprisingly 
useful and practical in many of these 
applications. The Terak 8510/a, which 
is priced at $7850 with substantial 
discounts for educational institutions 
which are members of the EDUCOM 
consortium, is available from Тегак 
Corp, 14425 N Scottsdale Rd, Suite 
100, Scottsdale AZ 85260, (602) 
991-1580; all software for the system 
is priced separately. The UCSD PASCAL 
system is available for a distribution fee 
of $200 from the Institute for Infor- 
mation Systems, Mail Code С-021, 
University of California at San Diego, 
La Jolla CA 92093, (714) 452-4526. 
The textbook Microcomputer Problem 
Solving Using PASCAL is available for 
$9.80 per copy from Springer-Verlag, 
175 Fifth Av, New York NY 10010, 
(212) 477-8200. ..Dan Еу!яїгай 


Circle 597 for Terak. 
Circle 598 for UCSD PASCAL. 
Сігсіе 599 for Springer-Verlag. 
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California 


Post Office Box 3097 B e Torrance, Galifornia 


1 ELECTRONIC ENTERTAINMENT CENTER 


Tennis -Handball 
PRINTER 


PRINTER ONLY ! 
Keyboard models 
NOT available. 


New from Telotypa, tha Modal 

4318 capable of printing 132 ASCII 

characlers por iine. Send and receive 

data at 10 or 30 char. per second. Kay- 

board generales гі! 128 ASCII code combina- 
tions, RS-232 Intertace, same as (ha popular 
‘Model 33. Data sheet seal upon request. Малшас- 
turer suggested price $1377 00, 


IMMEDIATE DELIVERY $1219 


TTL model with NOVATION brand 
Acoustic Modem. 51419 


Hockey-Smash 
Actlon-packed color entertainment tor 
ihe whole tamity, Adjustabte skill level 
controls allow players of all ages to com- 
pete In tennis, hockey and handball. 
This four game entertainment center 
turns your lelevislon Into a video play- 
ground, 

Оп screen scoring, live action sound and 
trua component color makes this video 
center an excellent buy al only $24.88. 


Color 52488 Complete wilh antenna box and AC adapter. 


HEXADECIMAL KEYBOARD 
$3435 


In February, when this ad- 
vertisement was submitted 
to the publisher, we were 
negotiating for the pur- 
chase of several hundred 
used Diablo Terminals. 


lf we are successful in 
acquiring these units, they 
will be available in late 
April for only $850.00. ҒОВ 
Los Angeles. 


All terminals were removed 
from service in operating 
condition. 


Word processing quality 


Edge 
Connectors 


ATYESLI 


ALARM CLOCK 
Completely 51995 


Assembled 


Maxt-Switch һехадесі al keyboards are designed tor 
microcomputer systems that require 4 dit output 
In standardhexcode. 

Each assembly consists of 16 harmeti. 

cally seated recd Switches and TIL "Dae. 

shot" dabaunce tireuitry. 

Rellable lowtrictionacetal resin 
plungersarecradited forthe smooth 

operation and tong life of this premium 

key board. 

Requires single +S vollsupply. 


UNIVER FAL 


Warnut-grained decorator clock teatures targe .7* LED display which із 
driven by she new Natlonal MM5385 alarm clock chip. Prasat 24-hour alarm 
function allows you to awaken at the сате time each moming without 
reselling. Upon reaching the wake-up time, the clock's foudspeaker emits 
а gentle tone. Touch the snooze button and doze off for an additional 9 


minutes of sleep. Clock algo functions as a ten-minute elapse timer. 
"Alarm Sat" Indicator, AM-PM display. 
CASSETTES? $9 8 


Verbatim brand 


CONNECTORS 


your choice 


Quiet Buss 


S-100 MOTHER 


D825P 
male plug & hood 


08255 female 
5395 


Qty. fe. male hd. 
10 34s 245 1.15 
25 3152.25 1.05 
100 2.85 1.90 .95 


28 


$100 € GOLD PLATED ө .125" CENTERS 

Altair .140 row, soldertall. $5.98 $16.50 

Imsai .250 row, soldertail. $4.98 3/513.00 

3 Level Wire Wrap ,250 row. . . $4.98 $13.00 
SPECIALS 


c 


Сар ANS ; UNIVAC 
KEYBOARD 


Thatamau ту Unive 1710 Hollesth keyboard e$scmbly 
чз now в 8 нот Cantons fndustral for only $7485 
ШЕСІ ршег input device for s€counlanis and 
athemalcans The numeric keys агертасв2 ол thë tower 


The Quiet Buss from California Industrial is 
Quatity engineered, No short cuts have been Taken 
to produce this mothor board. Active termination 
Circuitry prevents nolss and crosstalk. Manufac. 
lured from extraheavy ЕН.4 epoxy glass. Features 
2 ounce double thicknessconper traces. 


anet ows 10 resemble а ten key 


iQ manne The 


California Industrial has recently acquired seveat 
11058804 Verbatim brand digital cassettes, manu- 
tactured by Information Terminals Corp. 

All cassettes are mechanically perfect and will 
substantially out-per'orm any tape of audio 
Quality. Unfortunately, these cassettes have not 
bean certified and therefora must be sold as 
SECONDS. 


Ideal for analoginlertace systems suctias Sculh. 


юта! sliows one палоса numenc data entry 
os! was $388 Used but Quaranteod зп oxcellant 


132995 
себеп Сатдію with dócuraentaion 


095 $1194. 787 78 

e Negative Positiva 

8 UVErasable Қ разок LM340KO 
MEMORY 10-220 |LM320TO LM340T« 


PEAKERS 


MINIATURE 
6! 
69 ш Ch | SwircHES | 
1 .. E 
= 4 Miniature p" р | 
Регіесі for TV games, alarm x 


systems, speech synthesizer 
or intercom. 8 ohms 


S" Hifidelity 5298 


TRIMMER 


POTENTIOMETERS 
2K 5K 10K 50x 


west, Tarbell and їе Commodore Pet, 


5812 volt 


WW same as above without ваг553.50 3/510 
72 (dual 36) WAN .156" centers. . . $2.50 3/96 


Certified Digital 


1M 197137 73 
Ф 

Scotch cassettes |^ 

Wont drop a BIT! 


DISKETTES CALIFORNIA | 2 
INDUSTRIAL {er 
is an 51009 


Authorized This joystick feature ішу? 100K potentin- 
Dealer at meters, Inst very ressiánice proporienal to 
at and the angie of the stick. Ранас! for television 

core ram 

games, Quad seraa ind radio controlled 
Data Products | сан 


500 2251.60 55 


5.100 PROTOTYPE BOARD 
Q-Ma ximum 885100 wer- 
somiy otong with stond ont 519,98 
address decoding and bul 

faring for SIOO systems. 

Room for 32 uncommitias 16 

pin 105, 5 bus buffer & ав» 

Coding chips, 1 DIP address 

seac) swich, 0 5 хой regu: 

хйюгалатаге 

WWIQU-Wire wrop bregd. 

board, s mitar 10! га 60100. 

Allows wta wrapo! 04 sizes 

of sockets in апу sizes of 

sockets In any combination. 

An extra reguisior position 

for muigle volioge applico- 

tors. 


Thumbwheel 


'498 


oYSTICK sq so 
10 for $45, И 


Please specify 
18M 3740 series 
or 32 sector. 


also 
MINIDISKS 


гээ 


ззэвс25852:5582883589588255858 зыШЄ ЁО 8 82 


FROM ATARI 


COLOR TELEVISION( 
В.Е MODULATOR 


*1395 


әмме гэм 
225252258224 


LOW POWER 
om 1 е 


The Atari R.F. Modulator 
atiows computer data to be 
displayed directly upon your 
existing television system. 
This unit converts the sig- 
nal from the Apple || and 
other video sources into 
lelevision frequencies. 
Operates from single 5 


2Р ч volt supply. Complete 
е \ with metal сазе, mating 5 fer 598 
100 


4 Эг R.F. connector and 15 
leet of coax cable. Schematics 20 50 
‘Assembled and instructions Included. 16‹ 14 


25005 149 


CLOCK's 


5314 295 
5316 4% 
5375 385 И 


s09 


8 


your choice 
10 50 100 tk 
$.98 5.88 .81.73 .66 
SPOT Miniature Toggles 
7101C&K 0М-МОМЕ-0ОМ 
7107 jbt ON-OFF(mat.0N) Ё 


1108 CK ON-(moment, ON) 
Rocker JBT DPDT 
3P- 4-Pos. 


Rotary 
Rotary 3P- 6-Pos. 


PushB (402 $.39es. 3/51 
DIP Switch 


10 25 109 ІК 
5163 152 129 .97 


x CAPACITORS 


19 Ргісе 
Anywhere 


тәне HAS 


aan 


ELECTROLYTICS 
aa 10 50 
80,000/10v. 395 349 295 
4500/50vy.$159 135 19 
1099/15v $55 49 45 


12« 


RELAYS 
SPDT MINIATURE 
10 25 100 
5139... 35 104 
Coil 12 Volt dc. 


7 Amp Contacts 
P. C. Board Mount 


‚© 
purchase 37 pieces 
Sorry, credit catds can not he 
асхерїс oa 211025, 


axial 


= =n 


$12 09 .07 
06 .05 .04 


d dise 
(01 disc 


PowerAdapter 


Evde, MOmA 5139 
Түйс, 1.4 A, 550 
Зүйс, 15шА, 1.19 
4 conductor Ft. | 10vAG300mA. 155 
ІВВОМ WIRE] 12vdc,c00ma 285 < 


TWISTED PAIR 


Transistors 
ea. 10 50 100 


per 


Gibbs isa 28 


——— төлжээ хага 


DISCOUNT та 


Wire Wrap. Center 
ІС SOCKETS Ё 


wire wrap — low profile 
ea. 25 50 aa. 25 50 


11:16 15 
18 17 16 
19 18 17 


BERR 


Нінгіме Posts 


5-WAY 
2N22224 .20 .18 16.15 


283055 .69 .65 59.55 З юг 51119 
М13055 9 .75 9.65 20 100 
283712 159 149129125 $35 .29 
293904 15 .11.09.07 
293905 15 11.09.07 
Diodes 

16 25 100 
1N4002 100 v. .08 06.05 
184005 600v..10.08.07 


ТЕР n d 3 
184148 signal 07.05.06 


bo : 026 Specify:22-18; 16-14 EM 
mba ге 83.1 100 


(213)772-0800 


АН merchandise ко!9 by Callfornis Induitirtel 18 prenitum grade 
Orders ate shipped ihe same day recelved 
PLEASE INCLUDE $Y 00 SHIPPING ON ORDERS UNDER 5 15.00 
Calltornts rraldents pdd &'- galea la» * Money beck guarentee 
Sorry, no CO0's e Foreign orders add 30, 


Credel cards accepted, $20 minimum 


Әзовевсавтавсзвууыз 


ООС] "M 
ба ва Sag 


duty grounded 
power cord and mating 
Chassis connectors. 


аэвшавшааланиЕзаВВаВЗаВЬЭЭЕВ ни ав 


Batav 
wire 


37:36 35 
38 37 36 
99 93 85 36 35 34 
169 155133 6360 58 


КУМАВ 


500 1,000 11,000 
$9, $15. $105. 


HS 
s2995; 
Bw 630 


OK HOBBY WRAP-10 
тіге wrapk strip tonl 


SE345. 


m 
ыы ә ш ed 
аа858542 


340K-12 


SOLDERLESS 


шаах хамшаВа ша ви 


qus AY 5-1013A 
3407-12 


SPECIAL 
GENERAL INSTRUMENT ASCII Keyboard Encoder 
AY 53600 Prima but house marked only $4.95 


50ft. 
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А High End "Appliance" Computer 


— MÀ RÀ NÓI À— ! 


AIL cv 


A self-contained desktop computer 
with floppy disk drive and systems soft- 
ware is now being marketed by CMC 
Marketing Corp, 5601 Bintliff, Suite 
515, Houston TX 77036. The system, 
manufactured by ТЕІ Inc, is based оп 


Complete Business System 
Under $10,000 


үнү 


The INFO 2000 Business System, 
said to compete in performance and 
capability with minicomputer systems 
selling for $30,000 or more, employs the 
Altair (S-100) bus with a Z-80 processor, 
up to 56 K of user memory, 8 K of read 


More Capabilities in This New 
6800 System 


The MSI 6800 computer system 
offers additional memory and inter- 
facing capabilities using the SwTPC 
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SYSTEMS 


the Altair (S-100) bus design and in- 


cludes the following key items: 


9 8080 central processor 

€ 32 К static programmable 
memory 

Ф disk controller capable of hand- 
ling three drives 

9 one Shugart SA-400 minifloppy 
disk drive 

© three parallel eight bit data ports 

9 three serial data ports with select- 
able rates from 75 to 9600 bps, 
RS-232 or TTL levels. 

Ф video display with 24 lines of 80 
characters using a 15 inch dia- 
gonal high resolution monitor 

9 ASCII keyboard with eight special 
function keys for user definitions, 
and numeric keypad 

9. CP/M operating system and a 20 
K BASIC interpreter 


The model MCS-PT112/32 comes fully 
assembled and tested at a price of 
54795,8 


Circle 601 on inquiry card. 


only memory, a filtered forced air cool- 
ing system and a heavy duty power sup- 
ply. Mass storage is provided with Persci 
dual flexible disk drives. The printer, 
which operates at 160 characters per 
second, provides 132 columns of 95 
ASCII upper and lower case alphabetic 
and graphic characters. The video 
terminal features dual display intensity, 
protected fields and 19,200 bps oper- 
ation. Business application software in- 
cludes CPA 2000, ап accounting 
package, TEXT 2000, a word processing 
package, and a disk operating system. 
Optional software includes а disk 
BASIC, ANSI FORTRAN, а macro 
assembler, text editor, debugger .and 
utilities. Planned are the PAY 2000 
payroll system and the STOCK 2000 
inventory control system. More details 
are available from INFO 2000 Corp, 
20630 S Leapwood Av, Carson CA 
90746, (213) 532-1702.Ш 


Circle 600 on inquiry card. 


(SS-50) bus. Its power supply delivers 
20 А at 5 V and 3 A at 15 V to support 
up to 56 K bytes of memory, using 
either 110 V 60 Hz or 220 V 50 Hz line 
current. The motherboard provides 16 
slots for full size system boards, and an 
interface adapter board (with eight 
slots) must be used to accommodate 
smaller interface boards. The processor 
board includes sockets for 4 K bytes of 
programmable read only memory and 
separate system and serial data rate 
clocks. An ACIA is used for the standard 
serial device interface. The MSIBUG 
system monitor, supplied in read only 
memory, offers flexible memory 


Consumer Oriented Computer Comes 
with Program Library 


Aimed at the average consumer, the 
VideoBrain computer comes with a pre- 
programmed library of entertainment, 
education and home management appli- 
cations on plug in cartridges. Based on 
the F8 microprocessor, the basic unit 
includes 4 K bytes of read only memory 


and 1 К bytes of programmable 
memory, while the plug in cartridges can 
contain up to 13 K bytes of read only or 
programmable memory. The VideoBrain 
is designed to connect to a home color 
television set and comes with an AC 
adapter, TV hookup cord, antenna 
switch box, two joysticks, and three 
introductory cartridges. The typewriter 
style keyboard includes 36 keys capable 
of producing 71 distinguishable input 
symbols, while the video output circuits 
provide sound and picture signals for the 
TV set. The programs which come with 
the system in read only memory allow 
the user to type and edit a message of 
seven lines and 16 characters per line, 
change the color of the screen or the 
size of the letters, examine a clock 
and calendar, or preset an alarm which 
will sound on the TV set at the appro- 
priate time and display the stored 
message. Twelve plugin cartridges are 
currently offered: Finance, Cash 
Management, Stock Valuation, Real 
Estate, Music Teacher, Math Tutor, 
two Wordwise programs, Gladiator, a 
game with 384 variations, Blackjack, 
Checkers and Pinball. Over 50 programs 
are under development and will be 
released over the coming year. The 
VideoBrain will be sold through depart- 
ment stores and ‘specialty electronic 
stores at a suggested retail price of 
$500, and is made by Umtech Inc, 
150 S Wolfe Rd, Sunnyvale CA 94086, 
(408) 737-2680." 


Circle 629 on inquiry card, 


examine and change, register dump and 
instruction list, and terminal ІО control 
functions. All memory addresses аге 
fully decoded, with only the upper 
8 K bytes of the address space used for 
the system and extended monitors. Full 
modem control functions are supported 
on the MSI serial interface board. The 
MSI 6800 measures 20 by 16 by 7 inches 
and is supplied with 8 K bytes of user 
memory, the interface adapter and serial 
interface boards for $595 in kit form or 
$895 assembled and tested, from Mid- 
west Scientific Instruments, 220 W 
Cedar, Olathe KS 6606 1.8B 
Circle 630 on inquiry card, 


-PROM CARD 


IMAGINE HAVING 16K OF SOFTWARE ON LINE AT ALL TIME! 


KIT FEATURES: 5-100 


1. Double sided PC hoard with solder E: : ШЕ 
mask and silk screen and gold plated ай 
contact fingers. # 

. Selectable wait states. 

. All address fines 8 data lines buf- 
fered! 

. All sockets included. 

5. Оп card regulators. 

KIT INCLUDES ALL PARTS AND {= 

SOCKETS (except 2708's). Add $25. for | 

assembled and tested. 


[Imsai/Altair| Buss Compatible! 


DEALER INQUIRIES INVITED! 


PRICE CUT! 


WAS $69.95 


SPECIAL OFFER: 


не Ош 27085 (450М5) аге 


912.95 
when purchased with above kit. 


8K LOW POWER RAM KIT-$149.00 


ADD 
$20 FOR 


KIT FEATURES: | 25045 | 
1. Doubled sided РС Board with solder 
5 mask and silk screen layout. Gold 
lated contact fingers. 

. All sockets included. 

. Fully buffered on 

datalines. — 

. Phantom is 


all address and | 
jumper selectable 10. 


ріп 67. А 
. FOUR 7805 regulators are provided | 


5-100 (Imsai/Altair) Buss Compatible! 


Fully Assembled & Burned In 
$179.00 
Blank PC Board w/ Documentation 
$29.95 
Low Profile Socket Set 
Support IC's (TTL & Regulators) 
$9.75 
Bypass CAP's (Disc & Tantalums) 
$4.50 


on card. 


MOTOROLA QUAD OP - AMP 
МС 3401. PIN FOR PIN SUB. 
FOR POPULAR LM 3900. 

3 FOR $1 


(450Ns) 


ALARM CLOCK CHIP 
N.S. ММ5375АА. Six Digits. 
With full Data. New! 
$1.95 each 


шиш ЇЙЛ 
USES 21102 НАМ 5! 


FULL WAVE BRIDGE 
4 AMP. 200 PIV. 
69€ EA. 10 FOR $5.75 


NOT ASSOCIATED WITH DIGITAL 
RESEARCH OF CALIFORNIA, THE 
SUPPLIERS OF CPM SOFTWARE. 


MOTOROLA 7805R VOLTAGE REGULATOR 
Same as standard 7805 except 750 MA output. 
ТО--220. 5VDC output. 

10 for $3.95 


Now full speed! 
44c each or 


Z—80 PROGRAMMING MANUAL 
By Mostek, The major Z-80 second source. The most detailed 
explanation ever on the working of the Z-80 CPU CHIPS. At 
least one full page on each of the 158 Z-80 instructions. A MUST 
reference manual for any user of the Z-80. 300 pages. Just off the 
press! A D.R.C. exclusive! $12.95 


POWER RECTIFIER 82 


Stud Mount. 1N1187. 
35 AMPS. 
Military Quality!- 


4K STATIC RAM'S 


Motorola 


300 PIV. 
$1.19 ea. or 4/ $3.50 


450 NS! 


3 AMP RECTIFIER 


1N4721. Axial Lead. 200 d for 
HEAVY DUTY! 
House numbered 


2708 EPROMS 450NS! 
Prime new units from a major U.S. Mfg. 450 N.S. 


Access time. 1K x 8. Equiv. to 4-1702 A's in one package. 


$15.75 ea. 


Special Offer: $12.95 each when 
purchased with our 16K EPROM kit! 


CMOS SPECIAL! 


CD 4001 — 5 for $1. CD4040 — $1. each 
CD 4011 — 5 for $1. CD4042 — 2 for $1. 
CD 4013 — 3 for $1. CD 4049 — 3 for $1. 


Metal 
Case 


- «— $1.00 


GE Ni-Cad Battery Pack 


2114. The new industry 
standard. Arranged as 1K 
x4. Equivalent to 4-21 
LO2's in 1 package! 18 
pin DIP. 2 chips give 1Kx8. 
2/$24. 8/$85. 


OPCOA LED READOUT 
SLA-1. 
.33 inch character size. 
The original high efficiency 
LED display. 75c ea. 

or 4 for $2.50 


Common Anode. 


EXPERIMENTER'S CRYSTAL 
262.144KHZ. This frequency is 
2 to the 18th power. Easily 
divided down to any power of 2, 
and even to 1HZ. New by CTS- 
Knight. A $5. value! 

$1.25 each 


3 Cell pack; gives 4 volts 
at 900MAH. Brand new, 
factory fresh. Each cell is 
2/3 “С” size. $4.50 /pack. 

Buy 3 packs (12 volts) 
for $10.95. Limited stock! 


741C OP AMPS 
Mini Dip. Prime new] .1 
units. Has computer 
Mfg's house number. 
12/$2. ^  100/$15. 


Jumbo Red Leds 
New by С.Е, Like 
MV5024. Number 
SSL-22. 
6/$1. 


Digital Research Corporation 


P. O. BOX 401247 е GARLAND, TEXAS 75040 • (214) 271-2461 


Disc Capacitors 

MFD 16V. Р.С. 

leads. Most popular 

value. By  Sprague. 
20/$1.00 

MALLORY FILTER 
CAP 

1500 MFD 16 V. UPRIGHT |. 


3for$1 10 for $2.95 


HEAVY DUTY! 
Full Wave Bridge 
25AMP 50РЇУ 
$1.25 


GE 10 AMP Triac 
SC146D. House no. 
To-220 case. Rated 

10 amps 400PIV. 


25/$3.75 75cea. 3/$2. 


! 
Circle 100 on inquiry сага. 


New! REAL TIME 
Computer Clock Chip 


N.S. MM5313. Features 


Kemet. Axial Lead. | BOTH 7 segment and 
BCD outputs. 28 Pin 


! 
Best Value! 10/$1. DIP. $sóbehh Data 


. LS SERIES TTL 
74LS00 — 33c 741.574 — 49c 
741502 — 35c 741590-- 69c 
74LS04 — 35c 7415138--89с 
741508 — 35c 74LS154—1.49 
74LS10 — 33c 7415175-1.10 
741520--33с 741.5367--75с 
74LS73 — 49c 74L5368—85c 


TERMS: Orders under 515. add 75с, No COO's. We 
accept VISA, MasterCharge and American Express 
Cards. Money Back Guarantee on aii items! Texas 
Residents add 5% Sales Tax. WE PAY POSTAGE! 


Tantalum Capacitors 
1 MFD. .35V. By 
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PERIPHERALS 


| What's New?| | 


Digitizer Input for the SR-52 Calculator 


This digitizer, a first in peripherals 
for programmable calculators, is de- 
signed to eliminate manual entry of 
graphical data to the calculator, saving 
time, hand calculations and transcription 
errors. The GP-352 consists of the basic 
Graf/Pen Model GP-3 sonic digitizer, a 
Texas Instruments SR-52 calculator, and 
the necessary interface, cabling, and plug 


in connector. The interface simulates the 
action of pressing keys on the calculator 
to provide data input. Although the 
resultíng system is somewhat slower than 
other digitizers, the user gains the advan- 
tage of the large library of application 
programs available from ТІ, The manu- 
facturer also operates a telephone hot- 
line and will write custom programs for 
users. The sonic digitizer includes a 14 
inch aluminum data tablet, stylus ог 
cursor, and control unit. A moveable 
NT-Series sensor bar may be used іп 
place of the data tablet, and standard 
sizes larger than 14 inches are also 
available. The GP-352 system, which 
includes the calculator, is priced at 
$2850. Customers may provide their 
own calculators, but the manufacturer 
will honor the Texas Instruments war- 
ranty only for calculators which it 
supplies. Also planned is the GP-359 for 
the TI 59 calculator. More information 
is available from Science Accessories 
Corp, 970 Kings Highway W, Southport 
CT 06490, (203) 255-1526.8 


Circle 593 on inquiry card. 


Text Editing System Fits Inside Selectric 


1 зз ыб li a ROT жамылтқы 
мн. 


SRRLERA ERA = 


The Transwriter is housed entirely 
within an unaltered Selectric ІІ correct- 
ing typewriter and uses ‘‘memory wafers’? 
as its storage media. Each wafer measures 
about 2 by 1 by 0.2 inches and stores up 
to 20 typewritten pages. The unit’s text 
editing features include automatic tab- 
bing, stop codes, automatic lift off cor- 
rection and format stored with the text, 
and the ability to insert an unlimited 
amount of new text. The Transwriter, 
which will be sold through local office 
machine dealers at a list price of $2995, 
is offered by Transaction Data Systems, 
2909 Oregon Ct 4С-6, Torrance CA 
90503, (213) 624-3213.» 


Circle 594 on inquiry card. 


40 Column Printer Has Some intelligence 


194 
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The SP-302 Digital Printer uses a 
microprocessor controller to add some 
"intelligence" to its printing functions. 
Special features include double width 
printing, double and triple spacing, and 
standard tab functions for simple soft- 
ware control from a host device or 
computer. The device prints alphabetic 
and numeric information in 40 characters 
per line at speeds up to 50 characters per 
second, with multiple copy capability. 
An RS232 and 20 mA .current loop 
interface are included, with a standard 
data rate of 110 bps. Other data rates as 
well as the printing intensity can be set 
with internal jumpers. The SP-302 is 
$575 in single quantities from Syntest 
Corp, 169 Millham St, Marlboro МА 
01752, (617) 481-7827.» 


Circle 595 on inquiry card. 


Offline Recorder for Silent 700 


The Memodyne ANSI Compatible 
Recording System Model 2146 is a com- 
pact write only recorder designed to 
record offline at remote sites and times 
to free up a terminal. It accepts serial 
data at five selectable data rates from 
110 to 1200 bps and records in ANSI 
and ECMA format at 800 bits per 
inch. It will also accept parallel data. 
Standard Philips cassettes are used. The 
unit will play back directly on a Texas 
Instruments Silent 700 terminal or on a 
Memodyne 3765-8 recorder. The Model 
2146 includes front panel controls, input 
and output connectors, power supplies 
and a carrying case, measures 10.5 by 7 
by 11.5 inches and weighs ten pounds. 
It sells for $1725 with quantity discounts 
available from Memodyne Corp, 385 
Elliott St, Newton MA 02164, (617) 
527-6600.» 
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2704/2708 EROM Programmer 


The EPB-2 Programmer for 2704/ 
2708 EROMs has been developed by 
F & D Associates, 1210 Tood Rd, New 
Plymouth ОН 45654. The-unit uses 
software for its timing and control Ғипс- 
tions. All components, including power 
supply, fit on one 5 inch by 8 inch 
printed circuit board. The unit was 
primarily designed for the SwTPC 6800 
but, according to the manufacturer, can 
be easily adapted to the 10 ports of 
other microprocessors. The software 
provided is written for a SwTPC 6800 
microcomputer system using à Teletype 
or TV type interface operating with the 
MIKBUG monitor. To facilitate custo- 
mizing or adapting to other systems, it 
is written in short subroutines and a 
source listing is supplied. The bare 
board, software and documentation is 
available at $29 plus $2.50 shipping. 
Documentation only is available at $5 
postpaid refundable with order.m 
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ELECTRONIC SYSTEMS 


P.O. Бол болмай San — ра 95157 (408) 574- 5984. 


FOR: CATALOG INCLUDING PARTS LISTS AND SCHEMATICS, . 
SEND А SELF ADDRESSED ENVELOPE WITH 24¢ POSTAGE. ` 


GENERATOR" 


Part no. 101 
е Converts serial to parallel and 


parallel to serial 

* Low cost on board baud rate 
generator 

* Baud rates: 110, 150, 

300, 600, 1200, and 2400 

е Low power drain +5 volts and 
-12 volts required 

* TTL compatible 

* All characters contain a start 
bit, 5 to 8 data bits, 1 or 2 stop 
bits, and either odd or even 
parity. 

* All connections go to a 44 pin 
gold plated edge connector 

* Board only $12.00; with parts 
$35.00 


8K 
STATIC Ё 
RAM 


Part no. 300 

e ЗК Altair bus memory 

е Uses 2102 Static memory chips 
e Memory protect 

* Gold contacts 

* Wait states 

* On board regulator 

e 5.100 bus compatible 

* Vector input option 

e TRI state buffered 
`e Board only $22.50; with parts 
$160.00 


To Order: 
= 22 
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RS¢ 232/ TTL 
INTERFACE * 


Part no. 232 

e Converts TTL to RS-232, and 
converts RS-232 to TTL 

е Two separate circuits 

e Requires -12 and +12 volts 

* All connections go to a 10 pin 
gold plated edge connector 

© Board only $4.50; with рын 
$7.00 


Part no. 6085 

e Board supplies a regulated 
+5 volts at 3 amps., +12, -12, 
and -5 volts at 1 amp. 

e Power required is 8 volts 
AC at З amps., and 24 volts АС 
C.T. at 1.5 amps. 

e Board only $12.50; with 
parts $42.50 excluding 


transformers 


TIDMA ; 
Part no. 112 

ө Tape Interface Direct MED 
Access 


e Record and play programs with- 
out bootstrap loader (no prom) 
has FSK encoder/ decoder for 
direct connections to low cost 
recorder at 1200 baud rate, and 
direct connections for iiputs and 
outputs to a digital recorder at 
any baud rate. 


e 5-100 bus compatible 
е Board only $35.00; 
with parts $110.00 


Part no. 111 


TAPE 
INTERFACE * 


e Play and record Kansas City 
Standard tapes 

е Converts a low cost tape 
recorder to a digital recorder 

ө Works up to 1200 baud 

е Digital in and out are TTL serial 
* Output of board connects to 
mic. in of recorder 

* Earphone of recorder connects 
to input on board 

* Requires +5 volts, low power 
drain 


e Board $7.60; with parts $27.50 
е No coils 


Part 
no. 107 


RF 
MODULATOR’ А 


е Converts video to АМ modu- 
lated RF, Channels 2 or 3 

е Power required 18 12 volts AC 
C.T., or +5 volts DC 

* Board $7.60; with parts $13.50 


Apple П ix 

Serial 1/0 05 

Interface . 

Part No. 2 

* Baud rates up to 30,000 

* Plugs into Apple Peripheral 

connector 

ө Low-current drain 

e RS-232 Input and Output 
SOFTWARE 

* [nput and Output routine from 

monitor or BASIC to teletype or 

other serial printer. 

e Program for using an Apple 1 

for a video or an intelligent ter- 

minal. Board only — $15.00; 

with parts — $42.00; assembled 

and tested — $62.00. 


RS-232/TTY * 


INTERFACE % 
Рая no. 600 


* Converts RS-232 to 20mA 2. 
current loop, and 20mA current 
loop to RS-232 

e Two separate circuits 

e Requires +12 and -12 volts 

e Board only $4.50, with 

parts $7.00 


TELEVISION 


Part no. 106 

e Stand alone TVT 

e 32 char/line, 16 lines, modifi- 
cations for 64 char/line included 
e Parallel ASCII (TTL) input 

e Video output 

e 1K on board memory 

ə Output for computer con- 
trolled curser 

e Auto scroll 

e Non-destructive curser 

ө Curser inputs: up, down, left, 
right, home, EOL, EOS 

e Scroll up, down 

e Requires +5 volts at 1.5 amps, 
and -12 volts at 30 mA 

e All 7400, TTL chips 

e Char. gen. 2513 

e Upper case only 

e Board only $39.00; with parts 
$145.00 


MODEM * 


Part no. 109 

* Type 103 

ө Full or half duplex 

* Works up to 300 baud 

* Originate or Answer 

ө No coils, only low cost com- 
ponents 

e TTL input and output-serial 
ө Connect 8 ohm speaker and 
erystal mic. directly to board 
ө Uses XR. FSK demodulator 
© Requires +5 volts 

ө Board $7.60; with parts $27.50 


Mention part number and description. For parts kits add “А” to part number. Shipping paid for orders 
accompanied by check, money order, or Master Charge, BankAmericard, or VISA number, expiration 
date and signature. Shipping charges added to C.O.D. orders. California residents add 6.5% for tax. 
Parts kits include sockets for all ICs, components, and circuit board. Documentation is included with 
all products. Dealer inquiries invited. 24 Hour Order Line: (408) 374-5984." Designed by John Bell. 
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What’s New? | | 


РЕКІРНЕКЛІ.5 


Terminal Features Character Level Mapping of Graphics 


The 4025 display terminal represents 
graphics patterns in its internal memory 


Altair (S-100) General Purpose IO Board 


196 


Infinite Incorporated, 1924 Waverly 
РІ, Melbourne FL 32901, has announced 
the MFIO-1, an Altair (S-100) com- 
patible general purpose IO board. The 


Smart Minifloppy Controller Uses Intel 8084 


May 1978 O BYTE Publications Inc 


on a character by character basis rather 
than as a bit map for all the points on 
the screen. Each character area, an 8 by 
14 dot matrix, can display either an 
alphanumeric character or the pattern of 
dots represented by a bit map of that 
character position. Thus less memory is 
required to represent a graph that fills 
only part of the screen, and graphs can 
be scrolled up the screen along with 
alphanumeric characters. The 4025's 
display screen provides 34 lines of 80 
characters each, or 640 by 480 address- 
able points for graphing purposes. 30 
pages of 34 lines with an average of 20 


board features a memory or ІО mapped 
parallel input port for keyboard, 
memory or IO mapped serial IO port 
with crystal controlled switch selectable 
data rates of 50 to 19200 bps, jumper 
selectable RS 232 or 20 mA current 
loop, memory ог 1O mapped cassette 
interface with switch selectable data 
rates of 300 (Kansas City Standard), 
600, 1200 and 2400 bps, 128 bytes of 
programmable scratchpad memory, and 
slots for two 2708 erasable read only 
memories. A 21 command, 2 chip moni- 
tor program is available in read only 
memory. Total power requirement is less 
than 1 A. 

The MFIO-1 is being made available 
in three versions, assembled and tested 
($282), complete kit ($234), and bare 
boards ($65.95).m 
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The 8201 Micro-Controller provides a 
general purpose minfloppy disk drive 
interface for byte oriented computer 
systems. One version of the 8201 is pin 
compatible with the Altair (S-100) bus. 
The interface features ам Intel 8048 
microcomputer on a chip which sup- 
ports nine commands from the host 
computer system. The 8201 will per- 
form soft sectored formatting with 16 
sectors per track and 128 bytes per 
sector. It can control up to four drives 
and will duplicate information from 
one drive to another upon a single 
command from the host system. A 
diagnostic command is also included. 
The interface is built on a printed circuit 
board which can be mounted on top of a 
minifloppy disk drive. Тһе 8201 is 
priced at $490 in single quantities with 
OEM discounts available from Wangco 
Inc, a division of Perkin-Elmer Data 
Systems, 5404 Jandy PI, Los Angeles 
СА 90066, (213) 390-808 1. 


Circle 633 оп inquiry card. 


characters per line can be stored in the 
terminal’s internal 32 K byte memory. 
The graphics memory can also be used 
to define additional character fonts 
which can be sent to the terminal from 
the host computer. Commands from 
the computer to the terminal are rep- 
resented by "English language" ASCII 
strings instead of special codes, and may 
be intermixed with display information. 
Graphics plotting packages are available 
for implementation on the host com- 
puter. The 4631 copier, which can copy 
up to 53 80 character lines or graphics 
patterns on an 8.5 by 11 inch sheet of 
paper, can be attached to the 4025 dis- 
play controller. The 4025 is available at 
à base price of $3595 with a wide variety 
of expansion options from Tektronix 
Inc, POB 500, Beaverton OR 97077, 
(503) 644-0161.» 
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North Star Now Offers Terminal 
for Horizon 


North Star Computers has introduced 
a 24 line by 80 character video display 
terminal marketed for use with their 
Horizon computer. 

The CRT terminal is manufactured 
by Soroc Technology, and сап be 
connected to the Horizon with data 
rates up to 9600 bps. The terminal is 
the Soroc model IQ 120 with an 
addressable cursor, upper and lower case 
ASCII character set and a numeric 
key pad. A 90 day limited warranty is 
honored by 5огос. 

The North Star Horizon computer 
is a disk oriented computer with a 4 
MHz Z-80 A processor, 12 slot Altair 
(S-100) motherboard, 16 K byte pro- 
grammable memory, one or two Shugart 
minifloppy disk drives and the serial 
IO interface which talks to the terminal. 

The Soroc IQ 120 Terminal is $995 
fully assembled. 

Delivery is quoted as stock to 90 
days, and the terminal is available at 
local North Star dealers. North Star 
Computers Inc is located at 2547 Ninth 
St, Berkeley CA 94710. A 16 page 
catalog detailing North Star products is 
also available on request.@ 


Circle 834 on inquiry card. 


JK 
“< SS The EW-2001 ° 


> 


= STATE OF THE ART TECHNOLOGY USING DEDICATED MICROPROCESSOR І.С. 
= NUMBER OF I.C.s REDUCED BY 50% FOR HIGHER RELIABILITY ип MASTER PIECE 
OF ENGINEERING в FULLY SOFTWARE CONTROLLED 


SPECIAL FEATURES: 
m S-100 bus compatible. 
m Parallel keyboard port 


п On board 4K screen memory 
(optional)* relocatable to main 
computer memory 


m Text editing capabilities (soft- 
ware optional) 


m Scrolling: up and down through 
video memory 


Blinking characters 
Reversed video 
Provision for on board ROM 


Provision for onboard scratch 
pad RAM (256 x 8) 


а CRT and video controls fully 
_ programmable (European TV) 


& Programmable no. of scan lines 
m Underline blinking cursor 


m Cursor controls: up, down, left, ' 


right, home, carriage return 
m Composite video 


*Min. 2K required for operation-of this board. 


DISPLAY FEATURES: 


ш 128 displayable ASCII charact- 
ers (upper and lower case alpha- 
numeric, controls) 

шт 64 ог 32 characters per line 
(jumper selectable) 


ш 32 or 16 lines 


(jumper selectable) 


Ш Screen capacity 2048 or 512 


ш Character generation: 
7 x 11 dot matrix 


A "Smart" VIDEO BOARD 
KIT At A “Dumb” Price! 


A VIDEO BOARD + A MEMORY BOARD + AN I/O BOARD — ALL IN ONE! 


$199.95 


Priced at ONLY Basic Software Included 


OPTIONS: 
Sockets c riu Эх $10.00 
2K Static Memory 

(with Sockets) ...... $45.00 
4K Static Memory 

(with Sockets) ...... $90.00 
Complete unit, assembled 

and tested with 

4K Memory ....... $335.00 
Basic software on ROM . $20.00 
Text editor on ROM.... $75.00 


DEALER 
INQUIRIES WELCOMED 


APPLE II 
I/O BOARD KIT 


Plugs into slot of APPLE II MOTHER BOARD 


FEATURES: KIT INCLUDES: 

= 1 8-Bit Parallel Output Port рс, Board, I.C.'s Sockets 
(Expandable to 3 Ports) and Assembly Manual. 

= | Input Port 

ш 15mA Output Current Sink PRICE: 
or Source 1 Input and 


$49 
964. 


= TTL or CMOS Compatible 


m Addressable anywhere in 
memory output area 


ш Сап be used for peripheral 
equipment such as printers, 


1 Output Port 


1 Input and 
3 Output Ports 


ASCII зга GENERATION |, *ONLY 


KEYBOARD KIT $68.00 


TTL Logic Circuits 
Power: +5V 275mA 


Upper and Lower Case 


Full ASCII Set (Alpha 
Numeric, Symbols, 


floppy discs, cassettes, DEALER Control) 
paper tapes, etc. INQUIRIES INVITED m 7 or З Bits Parallel Data 
INSTRUCTION MANUAL AND = Optional Serial Output 


SOFTWARE LISTINGS AVAILABLE FOR: 
PR-40 SWTPC Printer ................... 
Converted беіесігіс..................... 


SHIPPING: Keyboard and Video Board: $3.50; I/O Board: $1.00 
California residents add 6% sales tax 


ELECTRONICS WAREHOUSE Inc. 
1603 AVIATION BLVD. 


REDONDO BEACH, CA. 90278 
TEL. (213) 376-8005 


WRITE FOR FREE CATALOG 


You are invited to visit our store at the above address 
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Selectable Positive or 
Negative Strobe, and 
Strobe Pulse Width 


*N' Key Roll-Over 
Fully Debounced 
Carriage Return Key 
Repeat Function Key 
Shift Lock, 2 Shift Keys 
4 User Defineable Keys 


P.C. Board Size: 
17-3/16” x 5" 


OPTIONS: ' 


m Metal Enclosure 
Painted IBM Blue 


and White) $25.00 
ш 18Pin Edge Con. 52.00 
п [.С. Sockets $4.00 


= Serial Output (Shift 


Register) $2.00 
а Upper Case Lock 

Switch for Capital 

Letters and 

Numbers $2.00 


KIT INCLUDES: Keyboard, 
P.C. Board, all required com- 
ponents & assembly manual. 


NOTE: If you have this 63 
Key Teletype Keyboard you 
can buy the Kit without it 
for only 544.95. 
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Compac Introduces Programming Aides 


BASE CONVERSION TABLE 


2% СОМР 


13011288 28 02508580 Үй0 8552:55 5ЧпХУҮШВЧН 


9 оо o 1000000 100 “ “ 
1 01 1 1000001 101 6s Pr 65 
? 02 2 1000010 102 LÀ 42 
3 5 H 100001 103 6 E 9 
4 9+ 4 100000 "04 ба 
5 05 Н 1000101 105 L4 45 69 
t 06 1 10000 +06 TG 
? 07 7 дігі 10? n 9? n 
a 4 » 1001000 мо 12 » 
9 09 9 1001901 отм "n E] 5 
0 [A % 1001090 112 а 4А n 
ч са "n 1001011 НО һ 4B 75 
7 2 wooo 114 76 4C 16 
n со 3 young: u$ т 4D n 
“4 01 1001110 ив 78 “ а 
ғ oF t5 ›0йтит nr " 4 79 
“ 10 “ тотооос 120 е ә в 
" " 17 1010001 E ГД st B 
18 12 " 1010010 ЕА a 52 52 
9 3 19 1020011 123 аз 5 вз 
20 ч 20 10000 924 в“ E м 
a 15 n 10 10301 725 6% 55 в. 
2 “ 10:000 1% вь E] ы 
2 n 23 оюы 127 в sr в 
га 8 24 1011000 ам ва 58 в“ 
2» » 2% 101100! E oo вэ 
26 ЗА ЕЛГЕН 90 5A 
2) 18 21 sonon 13 91 58 ч 
га ж E] 1011000 134 92 92 
E] 10 a irr 1% 50 эз 
» 1E » nuo rM 9» % 
и Y HI rt 137 » sF 85 
у 20 E 149 % 
эз т E D Ци: 87 в 87 
и 2 м 190050 142 98 е 
» n 35 100011 M1 м 
м n WOO 14 100 ы 108 
x 24 y пой! м5 10) 65 101 
з % noo маё г “ 102 
» ? 38 [EU 103 $? 102 
E] 28 E woo — #50 1 ва 104 
4t n a 10100) 1 53 108 Ld 105 
a за 42 [E] 106 [4 106 
a 28 43 нәт 153 107 we 107 
a 101300 154 108 с 108 
as 2 ^ мотлдт 1% 50 1% 
“ 2E 46 nomo 144 no ГЭ 110 
е ағ а? мрз 0? m Га m 
44 4. W1000 167 "2 10 БЫ 
e EI 49 10007 БД ИН n НЬ 
» зг » "aono — 2 1“ т ч 
м ЕД 1910011 3 115 13 НЫ 
52 34 % 1110100 ЦЭ n "a 
53 15 5 uo — 83 ur % " 
м » м» 1110110 "а 76 ne 
55 т 55 үнді м! "s "n ДО 
56 » % "noo no 170 5 % 
БА 3 ў 1111001 э 12: 19 121 
38 E 58 ми на »2 7A "2 
% 38 E] "ион v3 3 та 123 
nn o "a 24 x H 
“в 30 “" Ши 175 125 ға 123 
62 ж 62 nuno o v6 128 TE 125 
2 EJ ы mus gm 127 т 7 


The Base Conversion Table enables 
the programmer to easily look up the 
representation of decimal numbers 0 to 
255 in binary, octal, hexadecimal and 
two's complement bases. This table is 
tabulated in easy to read columns and 
prepunched for notebooks. Retail price 
is $2 each or $5 for three. 

Another offering is a Coding Form, 
designed to be compatible with most 
microprocessing assembly language for- 
mats, which will organize and simplify 
your source code. Features include 
columns for labels, op codes and 
operands of source code; 50 sheets per 
pad and 25 lines per page; holes pre- 
drilled to match 3 ring binders. Retail 
price is $2.25 each or $6 for three. 

Dealer inquiries are invited on both 
of these items. Contact Compac, POB 
18470, Cleveland OH 44118.8 


Circie 624 on inquiry card. 


Better Bug Trap 
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An Index to Published Microcomputer 
Software ' 


AN INDEX TO PUBLISHED 


7 MICROCOMPUTER 
P SOFTWARE 


AN THIS U 
е Hendrede of Indexed microcomputer programa 
* Over 130 clasaitiegtions wtih crota-aterences 
» inching programa. for 6502, 6800, 4590 

phus 
* Complete publication documentation 


January - July 1878 


How do you find that program you 
need today which you think you saw 
published іп some personal computer 
magazine sometime іп the last six 
months? You can avoid an exhaustive 
(and exhausting) search with the aid of 
the Schreier Software Index. The SS/ 
indexes hundreds of published programs 
in over 130 categories, complete with 
cross references. Its sources include 
ten different personal computer maga- 
zines and nine compilations of pro- 
grams in book form. Programs in BASIC 
as well as in machine language for the 
popular microprocessors are indexed so 
that, for example, finding a random 
number routine for the 8080 takes but 
a few seconds. The January to June 
1978 issue of the SS/ is printed on 5.5 
by 8.5 inch enameled stock with a 
textured cover and should withstand 
repeated use. Future issues will be pub- 
lished biannually. The first issue is $4.95 
from the Schreier Software Index, 
4327 E Grove St, Phoenix AZ 85040.Ш 
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The Better Bug Trap is an Altair 
(S-100) bus compatible board providing 
functions for software debugging and 
real time processing. Four hardware 
breakpoints anywhere in memory detect 
all memory accesses, not just instruction 
fetches. Real time functions include time 
of day clock, interval timer, and watch- 
dog timer. The Better Bug Trap gener- 
ates its own interrupts and services them 
with a CALL instruction to a subroutine 
anywhere in memory. All functions, 
timing, breakpoints and subroutine 
addresses are set using software. Docu- 
mentation includes a hardware manual 
with schematics, a software manual, and 
a software package for setting the 
board's functions. 

The Better Bug Trap is assembled, 


Catalog Describes Microcomputer Boards 
Ї 


This six page, 2 color brochure de- 
scribes a broad line of microcomputer 
boards, printed circuit boards and off 
the shelf designer breadboards. Featured 
products include a 32 K byte static 
memory board, a general purpose board 
and wire wrap board for the Altair 
(S-1 ob) bus. The catalog also describes 
the technical capabilities of the manu- 
facturing firm. Copies are free from 
Artec Electronics Inc, 605 Old County 


‘Rd, San Carlos СА 94070.8 
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Stimulating Programs 


Stimulating Simulations is a compi- 
lation of ten original simulation game 
programs in BASIC, designed both for 
entertainment and for self-education in 
programming concepts. It was written 
by Dr C William Engel, who is professor 
of mathematics education at the Univer- 
sity of South Florida. The programs, 
such as Diamond Thief, Lost Treasure, 
Forest Fire and Space Flight, are written 
to be intriguing, yet comparatively easy 
to understand and modify. Each pro- 
gram comes with a complete source 
listing, sample run, user instructions, 
flowcharts, variables list and suggestions 
for major and minor modifications and 
improvements. The narrative text and 
illustrations serve to heighten the enter- 
tainment value of each game. The pro- 
grams are written in MITS 8 K BASIC 
Version 3.2, and should be adaptable to 
similar BASICs. Special versions of the 
programs for the Commodore PET and 
and Radio Shack TRS-80 computers 
are also available on cassette. The book 
alone is $5 per copy from Engel Enter- 
prises, POB 16612, Tampa FL 33687, 
(813) 988-3142, while the PET or 
TRS-80 cassette alone is $9.95, or 
$14.95 together with the book, from 
Personal Software, POB 136, Cambridge 
MA 02138, (617) 783-0694.8 
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tested, and delivered from stock for 
$180. A partial kit consisting of printed 
circuit board, voltage regulator, heat 
sink, and complete documentation is 
available for $45. A set of 52 integrated 
circuit sockets is $12. Contact Micronics 


Inc, POB 12545, Raleigh NC 27605.Ш 
Circle 626 on inquiry card. 


“ 


MICRO'S, RAMS, 
CPU'S, ETC. 


, 


745188 3.00 
1702А 4.50 
ММ5314 3.00 
ММ5316 3.50 
2102-1 1.45 
2102L-1 1.75 
TR1602B 4.50 


TMS 4044-45NL 14.50 


8080AD 12.00 
8T13 1.50 
8T23 1.50 
8T24 2.00 
8T97 1.00 
21078-4, A 4.00 
2708 14.50 
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INTEGRATED CIRCUITS UNLIMITED 


DIODES/ZENERS SOCKETS/BRIDGES 
1N914 100v 10тА 05 8-ріп pcb ‚25 ww 45 
1N4005 600v 1A .08 14-pin pcb 25 ww 40 
1N4007 1000v 1A ‚15 16-ріп pcb .25 ww .40 
1N4148 75v 10mA .05 18-pin pcb .25 ww 75 
1N753A 6.2v z 25 22-pin peb 45 ww 1.25 
1N758A 10v 2 25 24-pin pcb 35 ww 1.10 
1N759A 12v z 25 28-іп pcb 35 ww 1.45 
1М4733 5.1у 2 ‚25 40-рїп pcb 50 ww 1.25 
1М5243 13v 5 25 Molex pins .01 To-3 Sockets .45 
1N5244B 14у 2 25 : 
1N5245B 15v 2 25 2 Атр Bridge 100-prv 1 .20 
25 Amp Bridge — 200-prv 
C MOS - TTL: 
4000 ‚15 7400 .15 7473 25 74176 1.25 
4001 .15 7401 ‚15 7474 130 74180 75 
4002 .20 7402 .20 7475 .35 74181 2.25 
4004 3.95 7403 20 7476 .40 74182 .95 
4006 .95 7404 .15 7480 .55 74190 1.75 
4007 135 7405 .25 7481 75 74191 1.05 
4008 .95 7406 135 7483 95 74192 75 
4009 .45 7407 55 7485 .75 74193 .85 
4010 .45 7408 ‚25 7486 25 74194 1.25 
4011 20 7409 15 7489 1.35 74195 .95 
4012 .20 7410 .10 7490 555 74196 1.25 
4013 40 7411 ‚25 7491 95 74197 1.25 
4014 95 7412 .30 7492 .95 74198 2.35 
4015 90 7413 135 7493 35 74221 1.00 
4016 .35 7414 1.10 7494 75 74367 185 
4017 1.10 7416 25 7495 60 
4018 1.10 7417 40 7496 80 75108А 135 
4019 50 7420 15 74100 1.15 75110 ` .35 
4020 .85 7426 .30 74107 .35 75491 .50 
4021 1.00 7427 .45 74121 .35 75492 50 
4022 .85 7430 .15 74122 .55 
4023 .25 7432 .30 74123 .55 74H00 .15 
4024 .75 7437 30 74125 45 74H01 .25 
4025 .30 7438 135 74126 135 74H04 .20 
4026 1.95 7440 25 74132 1.35 74H05 .20 
4027 .50 7441 1.15 74141 .90 74H08 .35 
4028 .95 7442 .45 74150 .85 74H10 .35 
4030 .35 7443 .65 7411, 465 74H11 135 
4033 1.50 7444 .45 74153 75 74H15 45 
4034 2.45 7445 .65 74154 .95 74H20 130 
4035 1.25 7446 .95 74156 .95 74H21 ‚25 
4040 1.35 7447 .95 74157 .65 74H22 .40 
4041 .69 7448 .65 74161 .85 74Н30 20 
4042 .95 7450 .25 74163 .85 74H40 .25 
4043 .95 7451 .25 74164 60 74H50 .25 
4044 .95 7453 20 74165 1.50 74H51 .25 
4046 1.75 7454 .25 74166 1.35 74H52 .15 
4049 .45 7460 .40 74175 .80 74H53J ‚25 
4050 ‚45 7470 45 74Н55 20 
-4066 .95 7472 40 
4069 .40 
4071 .35 MCT2 .95 
4081 .70 8038 3.95 LM320T5 1.65 
4082 .45 LM201 ‚75 1М320712 1.66 
МС 14409 14.50 - LM301 .45 LM320T 15 1.66 
MC 14419 4.85 LM308 (мт) .95 LM324N .95 
LM309H .65 LM339 .95 
LM309K (340&-5,85 7805 (34075) .95 
9301 aid SERIES. 1.10 LM310 1.15 LM340T 12 1.00 
‚75 9602 .45 LM318 (Mini) .95 LM340T18 1.00 
LM320K5(7905)1.65 LM340T24 .95 
LM320K 12 1.65 LM340K 12 1.65 


TRANSISTORS, LEDS, etc. 


2N2222A 
2N2907A 
2N3906 
2N3904 
2N3054 
2N3055 
Т1Р125 


NPN (2М2222 Plastic ,10) 
PNP 


LED Green, Red, Clear, Yellow 


D.L.747 
XAN72 
MAN71 
MAN3610 
MAN82A 
MAN74A 
FND359 


74H72 

74H101 
74Н103 
74H106 


74L00 
74L02 
74L03 
74L04 
74110 
74120 
74130 
74147 
74151 
741.55 
74172 
74173 
74174 
74175 
74L93 
74L 123 


74500 
74502 
74503 
74504 


7 74505 


74508 
74510 
74511 
74520 
74540 
74550 
74551 
74564 
74574 
745112 
745114 


LINEARS, REGULATORS, etc. 


LM340K 15 
LM340K18 
LM340K24 
78L05 


LM380(8-14 PIN) .95 
LM709 (8,14 Pi N).25 


LM711 


7889 Clairemont Mesa Boulevard, San Diego, California 92111 


(714) 278-4394 (Calif. Res.) 


А!! orders shipped prepaid 
Open accounts invited 


Discounts available at OEM Quantities 
All IC's Prime/Guaranteed. All orders shipped same day received. 


24 Hour Toll Free Phone 1-800- 854-2211 


No minimum 


COD orders accepted 


California Residents add 696 Sales Tax 


РМР (Plastic) 70 
NPN (Plastic) ло 
МРМ ‚35 
МРМ 15А 60у .50 
PNP Darlington 35 
41 
7 seg 5/8" High com-anode 195 
7 seg com-anode (Red) 1.25 
7 seg com-anode (Red) 1.25 
7 seg com-anode (Orange) 1.25 
7 seg com-anode (Yellow) 1.25 
7 seg com-cathode (Red) 1.50 
7 seg com-cathode (Red) 1.25 
.45 748133 .40 
75 745140 155“ 
.75 748151 .30 
.95 748153 35 
745157 .75 
.25 745158 130 
25 745194 1.05 
.30 748257 (8123) 1.05 
130 
.30 74LS00 .25 
.35 74LS01 .35 
.45 741502 35 
1.95 74LS04 130 
45 741505 45 
.65 74LS08 25 
45 741509 35 
.40 741510 .35 
.45 741511 35 
55 74LS20 25 
55 741521 25 
.85 74LS22 25 
741532 40 
35 74LS37 35 
.35 74LS40 .45 
.30 741542 1.10 
.30 741551 .50 
35 74LS74 ‚65 
135 741586 .65 
.35 741590 95 
.35 741593 95 
35 7415107 .85 
.20 7415123 1.00 
20 7415151 .95 
.25 7415153 1.20 
.20 7415157 85 
35 74LS164 1.90: 
.60 7415367 75 
.65 74LS368 .75 
74C04 .25 
74C151 2.25 
1.25 LM723 50 
1.25 LM725N 2.50 
.95 LM739 1.50 
75 LM741 (8-14) .25 
75 LM747 1.10 
75 LM1307 1.25 
75 LM1458 .95 
2.95 LM3900 50 
LM75451 .65 
МЕ555 50 
.45 МЕ556 .95 
NE565 95 
NE566 1.75 
NE567 1.35 
SPECIAL 
DISCOUNTS 
Total Order Deduct 
$35 - $99 5% 
$100-$300 10% 


$1000 - Up 


$301 - $1000 15% 


20% 


American Express / BankAmericard / Visa / MasterCharge 
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Mates with two rows of .025" sq. orf 
dia. posts on patterns of .100" 
centers and shielded receptacles. 
Probe access holes in back. Choice} 
of 6" or 18" length. 
No. of Contacts Length Price 
26 18" $ 5.38 ea. 
4,78 ea. 
8.27 ea. 
7.33 ea. 
10.31 ea. 


8080А 
8212 
8214 
8216 
8224 
8228 


8080А 
2650 
Р8085 


CDP1802 
М06800 
MC6810AP1 
М06820 
МС683018 


8 Bit input/Output 
Priority Interrupt Control 
Bi-Directional Bus Driver 
Ctock Generator/Driver 
System Controller Bus Driver 
cpu's 
Super 8008 


8 Bil MPU 
CPU 


B Bit MPU 

128 x 8 Static RAM 
Periph. Interface Adapter 
1024 x 8 Bit ROM 


RAM'S 
256 х 1 State 
256 х4 Stalic 
1024 x 1 Static 
4086 x 1 Оулатс 
256x4 Static 
4K Static 
16x4 Static 


JUMPERS 


Part No. 

924003-18R 
924003-06R 
924005-18R 
924005-06R 
924006- 188 


ай JUMPE 
НЕАПЕН5 


Part No. 

923863-R 
923873-R 
923865-R 
923875-R 


5.95 


$1035 
2650 
28.95 


The Pennywhisile 103 is capable of recording dala 10 and from audio tape without 
critical speed requirements for the reconter and it rs able to communicate directly 
with another modem and terminat for telephone "hamminy" and communications 
for the deat, In addition, !! 1s tree of critical adjustments and is built with non-precisíon, 
readily available parts. 

Data Transmission Melhod 


1101 

2101 

2102 
2107/5280 
и 
TMS4044-45NL 
7489 


sms 

1024 Dynamic 
Hex32 BIT 
Hex 40 BIT 
Dual 132 Bil 558 
512 Пулапис 
1024 Dynamic. 
Oval 256B1T 
Dual 250 Bit Static 
Dual 512 BIT 
биза 80811 
1024 Siahc 
Fita 
16x 4 Rag 

ПАВТЗ 
30K Baud 

ROM'S 
Char. Gen -upper case 
Char. Gen Ower case 
Char Gen. 
2048 BIT(512 x 4 on 256x8) 


2504 
2518 
2519 
2522 
2524 
2525 
2527 
2528 
299 
2532 
2533 
3341 
745570 


5 3.95 Frequency-Shitt Keying, full-duplex {half-duptex 


selectable). 
300 Baud. 
. . Asynchronous Serial (retum to mark level required 
between each character), 
-2025 Hz for space. 2225 Hz for mark. 
„Switch selectable: Low (normal) = 1070 space. 
1270 mark; High = 025 space, 2225 mark, 
.. -46 бот accoustically coupled. 
1-18 dbm nominal. Adjustable from -6 dòm 


Maximum Data Rate 


«lu Dala Formel 


81 
8598 
21L02/91102 


256 x4 Static 
256 x4 Static 
1644 Static 
1024 R1 Static 
74200 256x1 Stalic 
93421 256 х1 Stale 
MK4116(UPD416} 4K Dynamic 16 Pin 
Мк4027(0Р0414) pet Dynamic 16 Pin 


1702А 2048 
5203 2048 
82523 32х8 
825123 328 
745287 1024 
360) 256 x 4 
pu к 
2716T.1. 16K 
2716 intel 18K 
5300-1 1024 
833041 256 


SPECIAL REQUESTED ITEMS 


$5.00 11090 19.95 7205 19.95 9388 

750 4833 3.95 1СМ7045 2495 10110111 
1445 8720 ІСМ7207 4 95Н90 11.95 
14,95 8197 10М7208 MC3061P 3.50 
495 800165 10М7209 М64015 (74416) 7,50 
14.95 MCM6571 MK50240 MC1408L7 

1.50 — MCM6574 DSD026CH MC1408L8 

9.0 МСМ6575 714308 740922 


Solder to PC hoards for instant 
plug-in access via socket-connector 
jumpers, .025" sq. posts. Choice 
of straight or right angle. 
No. of Posts Angle 

26 Straight 

26 right angle 

40 straight 

40 right angle 
923866-R B straight 
923876-R right angle 


INTRA- CONNECTOR 


Provides both straight and right angle functions. Mates 
with standard .10" x .10" dual row connectors (i.e. 3m, Ainsley, 
etc.) Permits quick testing of inaccessible lines. 

Part No.: 922576-26 No. of contacts: 26 Price $6.90 ea. 


. [ag INTRA-SWITCH 


Permits instant line-by-line switching for diagaostic or QA 
testing. Switches actuated with pencil or probe tip. Mates with 


Recelve Channel Frequencies . . 
Transmit Channel Frequencies . 


| Receiva Sensllivily . 


Price Transmit Lavat 


$1.28 ea. 
1.52 ea. 
1.94 ea. 
2.30 ea. 
2.36 ea. 
2.82 ea. 


to -20 dbm, 

„Frequency reference automatically adjusts to | 

allow for operation between 1800 Hz and 2400 Hz. 

НА R8-232C or 20 mA current 100p (receiver is 

optorsolated and non-polar}. 

. 420 VAC, single phase, 10 Watts. 

.-All components mount on a single 5° by 9" 
printed circuit board. Ай components Inctuded. 

Requires a МОМ, Audio Oscillator, Frequency Counter and/or Oscilloscope to align. 


сары the 3" Hand 


$9.95 each | 


“2779 two hands free for 
working 


MS 
Famos 
Famos 
Open C 
Tnstate 
Statie 
Fasl 


Eprom 

Eprom 

Eprom 

Tri-State Bipolar 

Open Collecier Bipolar 


Recelve Frequency Tolerance .. 


Av-5-1013 Digital Date interface 
Power Requirement 


25122140) Physical 


251303021) 
2516 
Мм5230 


1% 


|ММ5262 2K x1 Dynamic RAM 3 tor 1 00 


ММ5309 
ММ5311 
MM5312 
MMS314 
ММ5316 
ММ5318 
ММ5389 
PME 


3.95 
25.00/set 


FCM3817 
AY-3-8500-1 
AY-5-9100 
AY-5-8200 
ХҮ-5-9500 
АҮ-5-2376 


9374 or work bench 


M * Position board on angle or flat | 
position for soldering or clipping 
* Sturdy, aluminum construction 
for hobbyist, manufacturer or 
school rooms 


Switch buttons recessed to eliminate accidental switching. 
Pert No.: 15-26 No. of contacts; 26 Price $13.80 ea. 


“a CRYSTALS gx 


- DEC THESE FREQUENCIES ONLY 228 MA 
рай“ # ~~ Frequen y Case/Style Prl ІШ 
CY1A 1.000 MHz HC33/U $5.95 
CY2A 2 000 MHz HC33.U $5.95 
CY2 01 2010 MHz ШЕП 5.99 
CY3A 4.000 MHz HCTB/U $4.95 
CY7A 5 000 MH2 HC18 U 54 95 
СҮТ2А 10 000 MHz HC18 U 5495 
CY14A 14 31818 МН; HC18U 54 95 
CY19A 18 000 МН2 HCiBU $4 95 
CY22A 20 000 MHz НС18:0 5495 
CY308 32 000 MHz HC18iU 54.95 


CONNECTORS 


Featured on February's Front Cover of Popular Electronics 
Logic Analyzer Kit Моби 100A Model 10 
Model 100A i 


$229.00/kit m 


asas um 
e Analyzes any type of digital system 
e Checks data rates п excess 01 8 
million words per second 
e Trouble shoot TTL. CMOS, OTL. RTL, 
Schottky and MOS families 
e Displays 16 logic states up to 8 digits wide 
e Seeonesand zeros displayed on your 
CRT. octal or hexadecimal format 
e Tests circuits under actual operating conditions 
e Easy to assemble— comes with step-by-step construction 


PRINTED CIRCUIT EDGE-CARD manual which includes 80 pages on logic analyzer operation. 
.156 Spacing-Tin-Double Read-Out (Model 100A Manual - $4.95) 


ыы Contacts — Fits .054 to 070 P.C. xu 95 PARATRONICS TRIGGER EXPANDER - Model 10 


PINS (Solder Eyelet) Adds 16 additional bits. Provides di 
уа! delay and qualification of Input clock 
» m PINS (Solder Eyelet) Pe and trigger wo! 'onnects direct to Model 100A for Integrated unit). 


эе hisata 


ELET 
nananana 


es e Some applications аге: 


— Troubleshooting microprocessor 
address, instruction, and data flow 

— Examine contents of ROMS 

— Tracing operation of control logic 

— Checking counter and shift | 
register operation 

— Monitoring 1/0 sequences 

— Verifying proper systemoperations 
during testing 


Model 10 Kit - $229.00 


e Brigh 5 O:git LEO Display 

e Times 1059 minutes59.59 seconds 

e Crystal Controlled Time Base 

e Three Stopwatches іп One 
TimesSingle Even! — Split & Taylor 

e 51264 5732.15" х 907 (4М ounces) 


« Uses 3 Penkte Cells 
Kit — $39.95 


Assembled — $49.95 
Heavy Duty Carry Case $5.95 


Stop Watch Chip Only (7205) 


$19.95 


3% DIGIT DPM KIT 


PINS (Solder Eyelet) 
50/1004 (100 Spacing) 


PINS (Wire Wrap) 


$6.95 312-0101: Portable DMM 


25 PIN-D SUBMINATURE (45232) 
PLUG 
SOCKET 


COVER FOR 255/25P 


DB25P 
08255 
DB51226-1 


LOTS OF POTS 


Untested %” square Spectro! Trimpots 
Single-turn Printed Circuit Potentiometers 


GB134 за. 
88135 за. 
68138 зе. 


or. 10-20 


1K- 
ot e 


ot; 100K-200 


-25-50 
T 200-260. н ohm 


1Meg-2Meg-2.5Meg-5Meg 


SU 500К 


= 24 pes. $2.95 
= 24 pos, $2.95 | 
ж 24 pcs. $2.95 


(Values subject to substitution within each group.) 
EXTRA SAVINGS’ Buy ап з (08134, 135 а 136) for only $7.49 


МЄ” mounting holes 


TOGGLE 


JMT121 
JMT123 
4М1221 


(sub-ntinature) JMT223 


SPDT 
SPDT 
DPDT 
DPOT 


on-otf-on 
on-none-on 
on-oft-on 
on-nong-on 


51.95 


1.65 
2.55 
2.15 


TOGGLE 
(Printea 


Мвбі21 
МРС123 
Circuit} MPC221 
MPC223 


SPDT 
SPDT 
ОРОТ 
DPOT 


on-olf-on 
on-none-on 
on-off-on 
On-norte-on 


$2.05 


115 
265 
2.25 


PUSH визтон 58123 


PB126 


5РОТ 
SPOT 


maintained 
momentary 


PUSH BUTTON М5102 


Minature 


MS103 


OPST 
SPST 


mompatary open 
moenia closed 35 


35 


DIPSWITCH 


SPST 


PHENOLIC 


206-4 
206-7 
206-8 


ёрпйр 4 swach 
14 pin dip 7 swatch 
16pm dip 8 switch 


1/16 VECTOR BOARD 


117 Hale Spacing 


Рай No 


84РА4 062ХХХР 


189P44 062ХХХР 


ЕРОХҮ 
GLASS 


64Ра4 062WE 
Вар44 062WE 


168P44 062WE 
169P84 D62WE 


EPOXY GLASS 
COPPER CLAD 


168Р44 062WECI 


INSTRUMENT/ 
CLOCK CASE 


Injection molded unit. 


Complete with red 


bezel. 


4%” x 4" x 1-9/6". 


53.49 


200 
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P-Pattern 


TP" 
SS$SSsss r 
ББ 
88388838 


в Overload Protected 

. 2 high LEO Display 

е Battery or AC operation 

æ Auto Zeroing 

e Wy, Wa, 0.1 ohm resolution 
а Ovetange reading 

e 10 meg input impendence 

« DC Accuracy 1% typical 
Ranges: DC Voltage =0-1000У/ 
AC Voltage: 0-1000V 

Freq. Response 50-400 HZ 
DC/AC Current: 0-100mA 
Resistance 0-10 megohm 

Sue 64" x 44 x27 


Accessorles: 
AC Adapter BC-28 59.00 
Rechargeable 

Batteries BP-26 20.00 Jimi 
Carrying Case LC-28 7.50 oT oo zu 


CONTINENTAL SPECIALTIES 


PROTO BOARD 6 Other CS Proto Boards 
PB100 - 4.5" x 6" $ 19.95 
РВ101 - 5.8" x 4,5" 29.95 
PB102 -7" x 4.5" 39.95 
PB103 - 9" x 6" 59.95 
PB104 - 9.5" x 8" 79.95 
РВ203 -9.75х6%х2% 80.00 
PB203A - 9.75 x 6/ х 234 129.95 


(includes power supply) 


100 MHz 8-Digit Counter 


a 20 87-100 MHz Range в Four power souces. i.e. 


« 6" LED Display batteries, 110 or 220V with 
a Crysia-controtied timebasé charger 12V with auto 


a Fuily Automatic lighter adapterand externat 


a Portable — completely 7.2-10V power suppl 
self-contained up 


« Sie — 125 27.38" 
x 5.63" 


—À 


Model 2800 
$99.95 


Comes with test 
leads, operating manua? 
and spare fuse. 


ACCESSORIES FDR MAX 100: 


Mobile Charger Eliminator 


usa power from car battery Майн! 100 — CLA $3.85 


Model 100 — CAI $9.95 


PROTO CLIPS 


14 PIN $4.50 
16 PIN 4.75 
24 PIN 8.50 
40 PIN 13.75 


DESIGN MATES 
ОМТ - Circuit Designer 
$69.95 
DM2 - Function Generator 


$74.95 


LOGIC MONITOR DM3 - RC Bridge 


for DTL, HTL, TTL or CMOS Devices 


UI type 

01-595 

01-598 

07-475 

01-478 

01-355 

01-358 

07.185 

07-125 

регі ыы "01-478 б qr. 01-88 
" 1 01-5 
y. 07-35 


bus sinp 
470 

bus siup 
350 

bus strip 
180 

120 

80 

70 


Ехрейтетог 300 
Experimentor 600 


$ 9.95 
$10.95 


Spec Sheets - 25e — Sand 350 Stamp for 1978 Catalog 
Deatar Information Availabta " 
1878А 


сас 
ames “w 


AVAILABLE 
1021-A HOWARD AVE., SAN CARLOS, CA. 94070 
PHONE ORDERS WELCOME — (415) 592-8097 
Advertised Prices Good Thru May 


$5.00 Minimum Order — U.S. Funds Only 
California Residents — Add 6% Sales Tax 


ма $154.95 | Model KB500 DPM Kit 


e New Bipolar Unit 
e Auto Zeroing 
.5" LED 


e Auto Polarity 
e Low Power 
3 Single IC Unit 


$49.00 
Model KB503 5V Power Kit 517.50 | 


g JE700 CLOCK 


The ЈЕ 200 i5. low cost digital Clock. bul | 

15 à very high quality unn. The unit lèa- 

tures a simuialed walnul case wilh d- 

mensions 016 x2'r x! Цаа 

MANT? high brightness readout. and the! 
120r 23 Hour MM$314 clock chip 


кт ому $16.95 


HEXADECIMAL 
ENCODER 19-KEY PAD 
: AD 
e Shift Key 
* 2 Optional Keys 


$10.95 each 


New 63 KEY KEYBOARD $29 95 
IN STOCK 
This ki 


oard features 63 unen-| 

ед SPST keys. unattached to 
апу kind of P C B. A very salid 
molded plastic 12 x 4" base 
Suits most applications 


115 VAC 


AY-5-2376 Encoder Chip (encodes 88 Keys) 


JE803 prose 


The Logic Probe % a urit winch is lor the mostp ал 
indespensibie in troyble shooting lagt famdies 


| TTL ОН. ATL CMOS н derves the power d 


needs 10 operate гесу oft of the сыс unde: 
lest, drawing a scant 10mA max 11 uses а MANI 
readout [a indicate any ol the tohowng 513165 by 
Ibese symbois (Н! | LOW) - o (PULSE)- P. Tne 
Probecan detecthigh frequency pulses to4S MHz 
it can 1 be useg at MOS levels oF crant damage 
will resull 


$9.95 Per Kit 
printed circuit board 


ТЧ 5V 1A Supply 
This 15 а Standard TTL power supply using the well known 
LM309K regulator iC to provide a solid 1 AMP of current at $ 
volts We try to make things easy lor you by providing 
everything you need in one package. including the hardware 


"^" JE225 $9.95 Per Кі 


5574008 
SN7401N 
SN7402N 
SN?403N 
SNT404N 
SNT405N 
SN7406N 
SN740?N 
SN7408N 
SN7409N 
SN7410N 
SNAATIN 
SN7412N 
SN7413N 
SN74MN 
SN?416N 
SNTATIN 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN7425N 
5874258 
SN7427N 
SN7429H 
SN7430N 


тт 


7400 TIL 5777 


SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7479N 
SN7480N 
SN7482N 
SN7483N 
SN748SN 
SN7456N 
5524898 
5874908 
5874518 
5М749284 
5874938 
5N7494N 
SN7495N 
587485Н 
574978 
SN74100N 
5874978 
5М741098 
5874188 
58741214 


: 


29 
% 
35 
49 

EJ 

5.00 

-50 
% 

459 

19 
35 

128 
45 
58 
43 
EK 

455 
55 
E 

300 

-89 
35 
59 

195 
45 


SN741 60N 
SH? 4161N 
SN74162N 
SN74163N 
SN74164N 
SN74365N 
SN74166N 
SNTAI67N 
SN74170N 
SN74172N 
SN74173N 
SN74174N 
SN74175N 
50741768 
SN74177N 
58741793 
58741808 
50741814 
54741624 
SN? 4184N 
SN741B5N 
58741855 
SN7418BN 
SN74190N 
SN74191N 


BUGBOOK® 


Continuing Education Saries 


THE 555 TIMER APPLICATIONS $6.95 
SOURCEBOOK WITH EXPERIMENTS 

by Howard M. Bertin W3HB 

This book shows you what the 555 [imer is and how fo use t. Included are over 
100 varaus Gesign leenniques, equations and grapes 10 СН "ready -to-go 
тагу, generzo, powar supples, measuremen! and conlrol ший, party 
games, circulls ior tha nome and auiomabile, holography, muse and 
Amateur Radio 

INSTRUCTOR'S MANUAL $3.00 
Necessary Тог mstruction of Bughook | and it Answers questions regarding 
арал тыл, suggestions Тог further reading. phosoptty o! authors approach to 
тті electronics А mug! fr seit teaching indavtduals 

ОР АМР MANUAL — by Howard M. Berlin W3H8 $8.00 
Ал gxpenment guede to application of operational ampishers Over 25 expen- 
manta 00:14: phases 0! Dp Amos 


DBUG 55.00 


8080 Hierprelive debugger A program for entering, debugging and storing 
assembly и program: 


BUGBOOXS | and 1! 
by Peise R. Rany. 0884 0. Lartan, WEAHY] 


Sold as à set ћете two books outline over 90 expenments designed 10 teach 
he reader 41 he well need 19 know about TTL logic chips to use tham in eon. 
junction wiih micrajiocessor systems. You'd leam about the basic cancapts о! 
rhgrtal elesironves including galas, Їнр-Порз, latches. buses, 00000815 multi: 
plexers, бит ха, LEQ displays, ЛАМ 5, ROM's. and much, much more 


$17.90 par за! 


BUGAQON ita 55.00 
by Pater Пей 0. Larsen, WBAHYJ 


This volume wil introduce you to the labulous UART chip — that all rmportant 
ferface between dala terminals eic , and your microcomputer 11 a150 covers 
caveat loops. and the AS 2326 interlace standart Parucularty recommended, 
Agr any RTTY enthusiast 


118800К NI - $15. 
эт Pater В. Rony, David С. Leman, WRAHYJ, Jonathan А. Tus 


Here is thw book that puts it all together Beskies having much valuatie text 
there are а senes of expariments in which the reader compieiely axplores the 
3080 chp pin by ра and Introduces you (p Ihe Mark 80 microcomputer, а 
umque вазну intedaced system It +s recommended that you have the back- 
ground on the BUGBOOXS t А il Бараг proceeding with BUGBOOK 11 


BUGBOOK V and Vi 519.00 per sal 
by Darid G. Larsen, Pater В. Romy, Josathan А, Тіма 

Expenmenis wi dytat slectiomcs, 80803, mcsocompyte: programang and 
BOBDA meteptomputer istertacing Ал sntegtated approach 10 флуд 
bat ақты eieclomecs, ornadooinfag ang BOBOCA nterianng/programming 
Bugdook VI inteptates the дурла! concepts of Bugbook V wig а Шетел! of 
BOBA mmcrocomputer programming and interlacing бегі! & laboratory 
taperments included wih each book. 

proli т тт NNNM 
CMO: ESIGNERS PRIMER 56.00 
AND HAHDBOUK 


Starts ai basic structure of CMOS devices Through integration into MS). 


WIRE-WRAP KIT — WK-2-W 


WRAP e STRIP e UNWRAP ; 

* Tool for 30 AWG Wire е 
* Roll of 50 Ft. White or Blue 30 AWG Wire* 
• 50 pes. each 17, 27, 3" & 4" lengths — ` 


pre-stripped wire. 
$12.95 


PE WIRE WRAP TOOL WSU-30 
2 WRAP o STRIP » UNWRAP -$5.95 


WIRE WRAP WIRE — 30 AWG 
251 min. $1.25 504, 51.95 10011. $2.95 10009. $15.00 
SPECIFY COLOR — White - Yellow - Red - Green - Blue - Black 
$$ 


WIRE DISPENSER — WD-30 
е 50 ft. roli 30 AWG KYNAR wire wrap wire . . 
ə Cuts wire to desired length $3 95 ea 
e Strips 1" of insulation Specify — Biue-Yellow-White-Red 
REPLACEMENT DISPENSER SPOOLS FOR WD 30 
Specify blue, yellow, white or red $1.98/spool 


5N7432N 
SN7437N 
SN7438N 
SN7439N 
SN7440N 
SN7441N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
5824488 
SN7450N 
SN7451N 
SN7453N 
SH7454N 
SN7458A 
5874608 
SN7470N 


58741274 38 
587423950009 
SN74125N 48 
SN74126N 
SN74132N 
SN74136N 
5М741419 
SN741428 
SN74143N 
SN74144N 
SN74145N 
SN74147N 

SN7 434BN 
SNT4150N 
5Н74151Н 
58741531 
58741548 
51741558 
58/4156Н 
574157Н 


50741924 
5М741939 
SN74194N 
SN74195N 
SN74196N 


COMPLETE MANUAL FOR DIGITAL CLOCKS by John Wales and John Brooks 

Famiiliarizes technician ог hobbyist with basic theories behind dighal clocks Includes Irouble shooting guides, basic 
characteristics of clocks, saldesing techniques. clock componant data sheets and constuction t 

SN74197N 


5 
1257 dia. Л90 dis. 


SN74199N 1. 151 xCt ^ Green 45) 
SN74200N 451 XCH! Yelow — 4% 
ET $ DISCRETE LEDS 27 1503 
58742838 200" dla ,1857 dia XC556 Bed 5:31 065” dia. 
SNT4284N Red ыз Red 5:81 ХС555 Red 300/58 Муз. Вей - 6 ST 
8242858 Green 451 Ңей 100/58 — Х0555 Green 4:51 
SN74365N Yellow 481 Green АЗ — XC556 Үе» bl 
SN74366N Orange ust Yellow V$) — XCS556 бле 481 

AT 4“ Clear 480 «C556 Clear ШЕ 


DISPLAY LEDS 


5N74368N 
50743904 
54743939 
ТҮРЕ POLARITY HT РАСЕ ТҮРЕ POLARITY 
MAN 1 Common Anode-red 270 295 MAN 6680 Common Cathode-oranpe 
MAN2 — 5x7 Dot Matrix-red A0 495 МАН 6710 Common Anode-red-0.0. 
MAN 3 Common Cathode-red 125 4151 МАН 6730 Common Anode+ed -1 
MAN 4 Comman Cathode-fad -187 MAN 6740 Common Cathode-red-D.D. 
MAN 52 Соттоп Anade-green 300 МАН 6750 Common Cathode-red -1 
MAN 71 Соттоп Anode-red 1300 МАН 6760 Common Anode-red 
MAN 72 Common Anode: red 300  . MAN 6780 Common Calhode-red 
MAN 74 Comman Cathode-red 300 1 [701 Common Апофе-гей -1 
MAN 81 Соттоп Anade-yellow wo: 01702 Common Cathode-red 
MANG? Соттоп Anode-yellow 300 01704 Cammon Cathode-red 
MAN 84 — Common Cathode-yetiow 300: 00707 Common Апобе-гей 
MAN 3620 Common Anüde-orange 300: 01741 Common Anode-red 
МАН 3530 Common ÁnoSé-orange =1 2500. 01746 Common Anode-ted =I 
MAN 3640 Common Cathode-orange 300 00747 CommonAnode-red 
MAN 4610 Common Anode-orange 300 . 01749 Common Cathade-red +1 
MAN 4640 Common Cathode-orange 400 [3.750 Common Cathode-red 
MAN 4710 Common Anode-red = 4% DL338 болтол Cathode-red А А ТҮРЕ PRICE TYPE VOLTS W PRICE 
MAN 4730 Common Anode-red 400 1 FND7O Common Cathode 18746 400т 4h.00 104005 600РІУ t AMP 10/100 
МАН 4740 Common Cathode-red 400: ЕМО359 Cammon Anade В 1N751A 5. 400m 41100 194006 800PIV 1 АМР 1075.00 
MAN 4810 Common Anode-yellaw 400 FNO503 Соттоп Cathode (FNDSOO) — . 4 18752 5. 400m 400 184007 1000Р1У 1AMP 10/1.00 
МАН 6610 Common Anode-orange-0.0. 550 FND507 Соттоп Anode (FND510) ! 19753 400m 41100 183800 50 200m 
МАН 6530 Common Anode-orange 550 5087-7300 4 x 7 Sgl. Oipi-RHOP 18754 400m 4/100. 184148 Тот 
МАН 6640 Common Cathode-orange-! 177) : 5082-7302 4х 7 Sql, Digit-LHOP 4 А 14959 400т 8/1.00 104354 tom 
МАН S650 Common Calhoderanga =1 50 98 88 an 46754 Dt eadera тээ US тайзе ы” 
MAN 6860 Common Anode-orange 560 . "0340 4 x T Spi Digit-Hexadecimai ж 


185234 28 144735 tw 
RCA LINEAR XR-2206KB Kit $19.95 


15235 28 1М736 IM 
САЗ013 215 САҚЫ) WAVEFORM EX AR 


XR-2206KA КИ $14.95 | 13% 28 184138 lw 
CA3023 256 083086 GENERATORS 
MISCELLANEOUS 


TIMERS 1N456 6/100 14742 iw 
XR.585CP. 5.28 18458 150 6:100 14744 Iw 
CA3035 248 САЗ089 XR-205 5840 
СА999 1.35 CASO ХВ-2206СР 550 
XR 2211СР 56 70 
XR 4136 


Хй-320Р 155 1наввд 180 621.00 181183 35 AMP 
EE XR-SSECP 95] wap 50РМ 13200 181184 35 АМР 
O6 — 130 : 
caos 130 Cn XR-2207CP 385 
ХК-1468 
ХВ-1488 


XB-2556CP 330] умай? 100 РМ 124.00 181185 35 АМР 
бин xR-22400F 1804 14003 200 Pw 12/00 181186 35AMP 
Ca3059 225 
CANO — 325 САЗ40 
XR. 1489 
XR -2208 


Prime Stock t Special 
Inventory Clearance STEWART WARNER Otter 
PN 10ітіп 1 100 1000 РМ 10min.) 101 1000 

SW7401 512000 59000 580:0:015497482 54 90/1 430040: 430 00t 
SW7407 220 18000 А481 350 2100 
Swath 22) 16000 547555 220 19 00 
592417 220 18000 515740) 350 3100 
907420 130 10000 Зүйн 15 10 
547423) 220 180 00 547495 350 3100 
590125 170 13000 амы 350 3100 
лат 150 11000 57100 690 6600 
5947430 150 10.00 5427401 220 19.00 
500432 150 ТОЮ 5492105 220 190 
547437 150 11000 587807 220 1900 
507435 150 11000 972121 220 1800 
Sw 120 1 8000 574123 250 2200 
SWMAY 250 30000 5474145 55) 51.00 
wrata 380 300.00 SW74150 690 65.00 
Sw 2350 30.00 SW74is1 350 3100 
БӨЛМӨ 400 350.00 SW74153 4.00 
SW7450- 120 8000 5474155 400 
540453 120 ) 800) 547480 450 
зуны 1.20 ү 8000 5074181 990 
57450 120 А 8000 5М/74182 4.50 
ом 220 180.00 55907 2.50 
Sw 235 300 0 SWE 4% 
Бла 290 2500 25000 

Pre-tubed e No mixing 


TV GAME CHIP SET — $7.95 
Includes AY-3-8500-1 Chip and 2.010 mhz crystal 
(2.010 crystal — 5.99 ea/AY-3-8500-1 Chip — 57.50 ез.) 


ZENERS — DIODES — RECTIFIERS 


004050 
004051 
004053 
004056 
004059 


004006 
004007 
004009 
CD4010 


coson 
C o’ (0409 
004013 Ё 

«004068 
004044 Ї с0«069 
С04015 004070 
С0406 Р Смог 
ит 004072 
CD«018 (04076 
004019 (04081 
004020 00408? 
сай?! 004093 
004022 004098 
004073 MC14409 


CD4024 MC14410 
С04075 МЛ 
004076 МС14419 
004027 МС14433 
(04028 MC14506 
(04028 МС14507 
004030 004508 
004035 004510 
(04040 004511 
004041 004515 
04042 004548 
(04044 (04520 740925 
(0446 МО14582: 14. 146826 
CD4565 80С9% 


LINEAR 


LM340T.8 1.25 
183401-12 1.25 
LM30T35 125 
1М3401-18 1.25 
1М3401-24 125 
LM350N 1.00 
LM351CN 65 
LM370N 1.15 
LM373N 325 
LM377N 400 
LM380N 135 
LM380CN .99 
LM381N 1.79 
1M3B2N 1.79 
NESON 

NES10A 

МЕ529А 

NES31H 

NES36T 

NES40L 


240154 
746157 
740160 
740161 
746153 
74164 
140173 
740192 
74С193 
740195 
740922 
740923 


STEREO DECODERS 
XR-1310CP. $320 
УХА -800Р 320 
ХА -2567 299 


PHASE LOCKED LOOPS | үд 400 PIV 12100 1Ч1188 35 AMP 
САЗ080 a5 САЙЫ 


Х8-210 520 
зі 8 САНЫ SCR AND FW BRIDGE RECTIFIERS 


XR-215 
LMT3N 
САЗ2 200 САЗ 1380 йу SA 


LM739N 
LM741CH 
LMI 41CN 
LM741-14N 
LM747H 
LM747N 9 
LM748H 29 
LM748N 39 
LMI303N ©] 
1М104Н — 1.19 
LMI3DSN 1.40 
LMI307N 85 
гмін 2.95 
LMIZSIN 165 
мн 1285 
LMIASBCNIH 59 
MC1488 1.95 
MC1489 185 
1М149858 .95 
LMISSEV 1.75 


МС17415СР 3.00 
LM2901N 2.95 
1М3053 1.80 
NESSON LM3065N 69 
NESSSV . LM39008(3401).48 
NE556 E LM3905N 89 
NE5608 1М3909 125 


FEEPEDEIELEEEERRPITERUPEPPEET 


LM30tH 
LM3010N 
LM302H 
LMJO4H 
1М305Н 
LM307CNIH 
1М208Н 
LM30BCN 
1М309Н 
LM309K 
LM3T0CN 
мэн 
ШЕНІ 
мэт 
LM318CN 
LM3ISN 
1М320К-5 
LM320K-5 2 
(М320к-12 
LM320K-15 
LM320K-18 
LM320K-24 
LM320T-S 
LM320T-5.2 
1М320Т-8 
1М2201-12 
LM3201-15 
1М320Т-18 
LM320T-24 
LM323K-5 
LM324N 
LM339N 
LM340K-5 
LM340K-6 
LM340K-5 
LM340K-12 
LM340K-15 
1M340K-18 
LM340K-24 
1М3401-5 
1М3401-6 


141500 
141502 
141503 
741504 
741505 
141500 
144810 
141513 
741514 
141520 
241525 
741527 
141528 
741530 
141532 
141540 
74542 
74,547 
741551 
141555 
741573 


8 pin WW $.40 
10 pn WW 45 


10-49 50-100 
Д 035 
035 


035 


XR67CP 
ха -567CI | 360 
C30M 35AQ 600V ET 
22328 1.6АФ 200V SCR 
B pin LP 16 am ан 22 ртіР $37 
MPS A05 
На 2 TRANSISTORS 
pet: 
16 pin ST 36pin ST 138 
SOLOERTAIL STANDARD (GOLO) 
Opin SG 
350m SG 175 
18 pin SG 
w 
ив т 22 pinww 95 010108 2100 
16 рт WW 43 35pin WW 1 59 
18 ра WW 75 LLLA DISC CAPACITORS 
ы 
04 
NES628 19752580: з 
NESSSH IMSW S ASST. 1 Sea 27 0HM  330HM 390нм 47 CHM 55 OHM 104 WATI 5% — SDPCS. pM - P y тығы P 
05 
09 


25-49 50-100 1.24 МОА 980-1 12А @ SOV FW BRIDGE REC 
MDA 980-3 12A @ 200V FW BRIDGE REC 
14 pn LP 9 24pmlP — 38 
16 pin LP. a 28 on LP 45 MPS A06 
27 36pnlP 60 20915 
2001р . 22 "S0 SOLOERTAIL STANDARD (TIN) Ponle 63 poa aoo 
14 рл 51 24 ШЕН mm" 28pn 57 5 99 2022224 8 293704 
Н ў 
18 рп ST 40 ра ST 159 ; 4 ғ. 
24 рп ST Hi 
24pm SG 520 
14 ра 50 28amSG 1:0 
16 pn 50 
40pinSG 175 
WIRE WRAP SOCKETS (GOLD) LEVEL #3 , m 
48 
24 pin WW .1 05 
Oe n 28 WW 140 PHP 44100 
Я 50 VOLT CERAMIC C 
-9 1049 50-100 1.9 
нб м 50 PCS. RESISTOR ASSORTMENTS $1 „75 PER ASST. ‘Opt оф м 03 Mu 05 
05558// 1.00 :00HM — 120HM 15 0HM — 18 0HM — 22 OHM 2201 4804 03 0047 AF 
NESESN 80388 БВ OHM 82 GHM 1000НЫ 1200HM 35004М 220 pt 04 03 047дР 
NESGBCN 1М75450 ASST.2 Sea. 1800HM 2200HM 2700HM 3300HM 3900HM 14 WAIT 5% — 50PCS. 470 pi (40 .035 laf 


Peewee га те ге те ete, 


NES67H 
NESG7V IN 470 OHM 550 OHM 6800НМ 820 0HM 1K J 100 VOLT MYLAR FILM CAP. 


NESTO 75453 CN : ASST. 3 2012 15K 18K 22 27k 3/4 WATT St 50 PCS, Pu Т n real 
LM7D3CN/H 75454CN А 33K 39K 47K 56K БЕК ` ` т 


004701 10 07 imt 
КА IN ASST. 4 Sea 82k 10K 12K 15K 18k 50 PCS. бїтї > 0 07 02 т 
22k шк 3 ук НО 


Wd WATT 5%. i 21 
LM740N T5494CN +20% меер TANTALUMS (50Шй) CAPACITORS, 
ASST. 5 Sta. 56K 68K 82K 100& 120к ` 7 


viv — 26 170 1525V 

M Roast 15084078 2205004 

ТЕН БЭ 1 к эг зэж 7903590 28 33250 
ASST.G 5а. 390K 470K 560K вк ак 


335v 28 ATDN 32 
741500 ТТІ 7415155 м 1.2М 18M 16M 22M 
4% 


ATN 28 68/257 38 
түбі 718157 ASST.7 5а. ?7M зм — 39M атм 56м 14 МАТЕ ЭЭ... 50РС5. uv m wm 0 
741576 ASST. BR IncludesResistorAssortments 1-7(350PCS.} 59.89 ea. 


1 0/35V 
7415161 
141876 
$5.00 Minimum Order — U.S. Funds Only Spec Sheets - 250 — Sand 35e Stamp lor 1978 Catalog 


145162 
741583 1418183 
141585 California Residente — Add 8% Sal Dealer Information Avallable 


1/4 WATT Se, 50 PCS. 


UEPPEPPUPPTPEPEPPUPPPUPEPPDPPPEPIIEE 


V4 WATT 5% — 5DPCS. 


Axial Lead 
40150415 A8 
1.0750 16 14 
ЗОМ 14 ЦЭ 
405% 16 A4 
10:25У 5 13 
10,50V 16 4 
22/25Ч 17 5 
22150М 24 20 
41:25Ч 19 т 
47/500 
100/254 
100/50v 
220/280 
270/50У 
470/25У 
1000/16У 
2200/16У 


Radial Lead 
470050 15 43 
4750 16 

1016V 15 
10/25V — .16 
1.0f50V 16 
47nbV 15 
47:25У 15 
4 T50V 16 
10 16V 14 
10/25У 15 
150v 16 
47/50V 24 
100/16V ВГ) 

100/25У 24 

109/80У 35 

220/180 E 

470/25. 31 


7415164 
74.8175 
7415181 
7415190 
7415181 
7415192 
7415193 
7405194 
7445195 
1415252 
1415257 
74.5260 
1415279 
7445367 
745368 
7415870 


141586 
74.590 
741592 
141583 
141595 
741596 
7415107 
7415109 
7415112 
7415123 
745132 
74.5136 
7415139 
7415139 
7415151 


NOW 
AVAILABLE 


TRONICS 


1021-A HOWARD AVE.. SAN CARLOS. CA. 94070 
PHONE ORDERS WELCOME — |415) 592-8097 
Advertised Prices Goad Thru May 


Circle 200 on inquiry card. BYTE May 1978 201 


Precision Drive DC Motor 


202 


STRAIGHTEN PINS RELEASE =P Pick-up] INSERT 


The MBG-150, a new DC motor and 
generator for precision drive applications 
such as tape cassette decks and medical 
and laboratory instruments, provides 
1/30 horsepower, speed ranges of 1000 
to 1, and load regulation of better than 1 
percent. An optional feedback control 
system gives the unit more precise speed 
control and load regulation than is 
possible using variable voltage or silicon 
controlled rectifier approaches. Each 
rotor is dyndmically balanced and test 
run for 24 hours prior to shipment. 
Typical MBG-150 design includes 24 
VDC input with a speed of 6750 revolu- 
tions per minute at 5 oz-in continuous 
rated torque. Other designs are available 
as well from Dynetic Systems Inc, 19128 
Industrial Blvd, Elk River MN 55330, 
(612) 441-4300.8 

Circle 602 on inquiry card. 


Straighten Pins and Insert Chips 
with This Tool 


The INS-1416 DIP Insertion Tool 
inserts 14 and 16 pin dual in line pack- 
ages into sockets or predrilled boards. 
A pin straightener is built into the 
handle, with an automatic ejector from 
the straightening saddle. The insertion 
mechanism is designed to ensure accu- 
racy, and the narrow profile of the 
handle permits it to be used on densely 
spaced circuit boards. The INS-1416 
is $3.49 from OK Machine and Tool 
Corp, 3455 Conner St, Bronx NY 
10475, (212) 994-6600. 


Circle 603 on inquiry card. 


May 19786 BYTE Publications Inc 


Thinking Aids for Logic Diagramming 


This kit lets you construct logic 
diagrams by pressing plastic symbols on 
a special worksheet. Changes can be 
made simply by peeling off a symbol 
and moving it. The symbols stick to the 
worksheet electrostatically and require 
no adhesives. Following the latest ANSI 
standard, the symbols include ands, ors, 
amplifiers or buffers, delays, circles, 
blocks and rectangles. A starter kit 
(SKL-075), which comes with a padded 
vinyl folder, a set of ten 8.5 by 14 inch 
worksheets, a pad of 537 precut sym- 
bols, and a custom pen and eraser, is 
$10 plus $1.50 shipping from Fickled 
Thinking Aids, POB 6064, 990-М 
Enterprise St, Orange CA 92667, (714) 
639-9061.8 


Circle 604 on inquiry card. 


Second Generation 16 K Bit Memory 
Chip 


The 2117 memory chip employs a 
fabrication process which has been used 
for nearly three years to produce the 


‘2116 and other high density memory 


components. its access time і5 as low as 
150 ns. Power dissipation and maximum 
supply current have also been reduced, 
and the 2117 provides a 10% tolerance 
on all three power supplies, *5, *12 and 
—5 М.А new latched output mode can 
be used to provide hidden refresh, which 
does not disturb the chip's data output 
state. Prices in quantities of 100 or more 
range from $55 for the highest speed 
2117-2 to $39 for the 2117-4 with 
250 ns maximum access time, from Intel 
Corp, 3065 Bowers Av, Santa Clara CA 
95051, (408) 249-8027.Ш 


Circle 6050n inquiry card. 


Now Standard Wire Can Be Slit 
and Wrapped 


The new P184 Slit-n-Wrap bit makes 
it possible to wire wrap connections 
with standard 28 gauge Tefzel insulated 
wire without measuring, cutting and 
stripping. Previously only polyurethane- 
nylon wire could be slit and wrapped. 
The new tool can be used to “daisy 
chain" interconnections, avoiding the 
need to measure and cut the wire 
between each pair of wire wrap posts 
and requiring only about five seconds 
per post. À standard connection of seven 
wrapped turns has a resistance of only 
.003 ohms between post and wire and 
requires a force of more than ten pounds 
to pull it off. The Tefzel wire is available 
in 50 foot spools with red, green, white 
or yellow insulation, at a unit price of 
$4.18 per package of two 50 foot spools. 
The bit may be used with a Model 
Р184-4Т1 pistol grip wrapper with a 
117 VAC motor ($89) or the Model 
P184-4T nickel cadmium battery 
powered pencil type unit ($80). A 
manual wrapper, the Model P184 
($29.50) is also available, from Vector 
Electronic Co Inc, 12460 Gladstone Av, 
Sylmar CA 91342, (213) 365-9661.Ш 


Circle 606 on inquiry card. 


Printing and Magnetic Media Supplies 
Offered in Small Quantities 


ж-е 


Hobbyists can purchase small quan- 
tities of printing wheels, ribbons, 
diskettes, cassettes and other printing 
and magnetic recording supplies using 
Master Charge and VISA cards through 
this newly formed mail order source. 
The product lines offered include 3M 
Scotch and ITC Verbatim brand mag- 
netic media, Qume and Diablo cartridges 
and printwheels, and IBM Selectric 11 
compatible ribbons and typing elements. 
A catalog and price list may be obtained 
by writing Printcraft Systems Inc, Dept 
MO, 11-17 Beach St, New York NY 
10013, (212) 966-0001." 


Circle 607 on inquiry card. 


5-100 


DEC® 151-11 16K MEMORY BOARD 


32K STATIC MEMORY BOARD 


features: 


1. FULLY STATIC - usable with all DMA devices. 
2. BUFFERED - with noise suppressed control inputs. 


e Q-BUS—FULLY e BUFFERED AND 
STATIC NOISE SUPPRESSED 

e MODULAR ePROM COMPATIBLE 

e ADDRESSABLE TO 128K WORDS 

e MAPPABLE IN 4K INCREMENTS 


3. MODULAR - populated in 1k increments. ASSEMBLED, COMPLETE 
4. RELIABLE - single source +5V regulator TESTED & KIT 
5. PROM COMPATIBLE - monitors available on request. BURNED т 9124900 5115900 


LARGEST 8 FASTEST STATIC MEMORY AVAILABLE 


AVAILABLE EITHER IN COMPLETE KITS 
OR ALREADY ASSEMBLED UNITS WHICH 
HAVE BEEN FULLY TESTED AND BURNED IN. 


BARE BOARD $38" 


KIT ASSEMBLED 
00 00 
8k $2700 Hae Мо. 1 "BEST ON THE MARKET" No. 2 
16K 5440 $ MICRO CPU CARD WITH 5400 Bus, | UNIVERSAL BOARD FITS 86 PIN 
24K 558000 $61200 ON BOARD REGULATORS. FITS ALL STAN- | SOCKET WITH 0407 CONTACT 
32K 569500 $7400 DARO 10. SOCKET CONFIGURATIONS. | SPACING. MADE BY LEADING COM- 


No. 1 
-53 key main keyboard 
-10 auxiliary & cursor contro! keys 
-11 key numeric pad 
-Bank of 5 auxiliary power and 
control, rocker arm switches- 
one of them lights up. 

$3995 


WIRE WRAP SOCKET CONNECTOR 
FOR NO. 1 KEYBOARD $235 


BUILD YOUR OWN 
PAPER TAPE 
READER 


8223 
82523 
53061 
825126 


сою WIRE WRAP 


SOCKET STRIPS 8 PIN 
MAKE UNIVERSAL 7 PIN STRIP 14 PIN 
END AND SIDE 16 PIN 
STACKABLE WIRE 
WRAP BOARDS TOP VIEW 22 PIN 
12 PIN SIDE VIEW 24 PIN 
ТТИ 28 ри 
2 Levee 486 
3 ever 566 


co.oEDGE CARD CONNECTORS 


No. 1 No. 2 No. 3 
SAC185/2-2 5А0225/2-2 2VH31/ICB6 
SINGLE ROW, 18 | SINGLE ROW, 22 | 31 SOLDER 


PIN CONNECTOR | PIN CONNECTOR | CONNECTOR WITH 
WITH 0156" CON. | WITH 0.156" CON- | 0125" — CONTACT 100/3740 100/9% МС1458 39с | IN3600 — 156 


TACT SPACING. TACT SPACING SPACING 


MAIL ORDER 
"GOOF PROOF" 


GUARANTEE 

Because MAIL ORDER CUSTOMERS 
cannot inspect their parts before pur- 
Chase, for them only, we guarantee an 
IMMEDIATE REFUND—NO QUESTIONS 
ASKED—should you be unhappy with 
the parts,” or should the parts fail for 
any reason.* Just ship parts to us in a 
protective carton with proof of purchase 


within 30 days of receipt of shipment. 
MOS AND LED DEVICES EXCLUDED! 


ALL ITEMS SUBHECT TO PRIOR SALE 
Circle 214 on inquiry card. 


MAXI SWITCH KEYBOARDS 


UNENCODED-MOUNTED ON G-10 GLASS EPOXY BOARDS-A BLACK 
METAL FRAME KEEPS KEY SWITCHES SECURELY IN PLACE. 


BIPOLAR PROMS 


UNIVERSAL “U DESIGN" WIRE WRAP BOARDS 
ALL BOARDS ARE 6-10 GLASS EPOXY, HAVE Vec AND GROUND 
PLANES. PLATED THROUGH HOLES, 8 GOLD PLATED EDGE CONNECTORS 


1709+ HOLES. 
SHE 5"10" BOARD. 1600+ HOLES 


SIZE 4-7/8"x7-5/8” 97% 


52395 


OUR NEW 
ASC11 KEYBOARD 


HAS ON BOARD UV PROM, A MAIN 
KEYBOARD SECTION OF 58 KEYS, А 
HEX PAD OF 15 KEYS AND 16 MORE 
PERIPHERAL KEYS. 89 KEYS TOTAL & 
АЅСШ ENCODED for only $9995 


No. 2 
-53 key keyboard 

-1 auxiliary power/control 
DPDT rocker arm switch 


52995 


BEIGE METAL FRAME MOUNT FOR 
NO. 2 KEYBOARD $995 


SOCKET CONNECTOR FOR 
NO. 2 KEYBOARD $255 


WE ARE THE MOST 
COST EFFECTIVE ANSWER 
TO YOUR PARTS PROBLEMS 


4K STATIC RAMS MINIATURE 


256 BIT $2.65 16 BUTTON PADS 
256 ВІТ 3340 
2K TRISTATE 35.45 


256x4 34.95 


214 650ns 600mw 56.25 
TMS-4045.4 450ns 300mw $10.95 
HM-472114 300ns 200mw $11.95 


10" ното ULTRA LOW CURRENT TIL COMPATIBLE 
І.С. SOCKETS REGULATOR REED RELAY 
TRANSISTERS LOW PROFILE-SOLDERTAIL E" 400 OHMS 
10/$980 15V at 10 microamps с 119 ea. 7/3975 


PUTER MANUFACTURER AS "IN HOUSE" 


4x4 MATRIX ENCODED $195 


5-100 EXPANDABLE MOTHER BOARD 


ө8-510Т EXPANDABLE BACKPLANE—in 
line male and female connectors enable 
backplanes to be plugged together, or the 
female may be used in place of an extender 
board. 

QUIET— ground plane decouples all signal 


lines. 
RELIABLE—SAE 8100 phenolic body, gold 
contact connectors. 


COMPLETE ASSEMBLED 
кт $6620 $8900 


S-100 EXTENDER BOARD 


with connector 
A MUST for trouble- — $ 1 7 95 
shooting your Computer boards 


BUILD YOUR OWN 


LOGIC PROBE 


24 TO -92, SMALL SIGNAL OARLINGTONS 95 
AND 24 LEOS—ALL FUNCTIONAL only $4 


POWER SUPPLY PARTS 


FAST RECOVERY AVALANCHE BRIOGE 


FULL WAVE "MINI BRIDGE" WITH TAB TERMINALS 


VOLTAGE REGULATORS 


PASS TRANSISTORS 


PROTECT YOURSELF, INSTALL AN ELECTRONIC 
CROWBAR CIRCUIT IN YOUR POWER SUPPLY. 


DIODES 
IN4001 50V al 1A 6c 
184003 200ү at 1A ёс 
144007 1000У at 1A 12е 
ІМ250 60V at 204 95c 
1N3909 50V at 30A 31.25 
BRIDGES 


IN4436/T 200¥ at 10A $425 


PR -10F 100V at 12А $3.75 
5% ZENERS 

IN4733A 5.1V lw ЕРІ 

ІМ4739А 9.1ү lw 39c 

ІМ4744А 15V lw 39c 


РАИС METAL 


uA723-VARIABLE 2V to 3.7V 38c 68% 
78L05- 5V at 100mA 10.92 3/98c 
340T.6 6V at 1 АМР 70-220 2/98c 


MJE3055 10А PLASTIC 836 
282 5 104 10-3 95c 
2N5301 30A Т0-3 $1.95 


CROWBAR SCR C2200 400¥ at 10A $1.75 


GOLD 

10/$1.59 10/51.35 РНОТО EXTREMELY DETECTOR НЕЛІКТЕН 

10/$1.89 10/31.49 TRANSISTORS ULTRA SENSITIVE ULTRA LOW LEVEL 3199 10/59% 

10/$1.99 10/$1.59 SIMILAR TO FPT 100 HIGH LIGHT ACTIVATED uma $495 ea. 

5/$1.69 5/5149 4/98c SPEED SCR 

PHOTO цанын by 

5/$1.89 5/$1.59 PHOTO DETECTOR петим а ! HEWLETI PACKARD HIGH INTENSITY 

5/$1.99 5/$1.69 DARLNGTONS 05% died yards HIGH EFFICIENCY 

4/51.99 4/$1.69 MOTOROLA a 125 он BOARD EXTREME WIDE ANGLE VIEWING 
4/98c Sese — 6/$10 | 3/98c 10/24 


OP AMPS DIODES 
WIRE WRAP HI-REL GOLD SINGLE 


POST WIREWRAP | 709 10e | 1891 
2 LEVEL SOCKET PIN | 741 126 | IN270 12c 


10/98c 10/5120 DUAL 1М914 1856 


282222 1 
213904 1 
213906 1 
283053 4 


LUG 


1000/$64* | 1000/$79 | quo ІМ4148 
LIST PRICE 29c LM3900 49c 


NO BACK ORDERS WE PAY POSTAGE & H 


YOUR PARTS OR IMMEDIATE REFUND ON 1,5. ORDERS ONLY! — CALIF. RES. ADD 


$20 MINIMUM 


SORRY! WE CANNOT ACCEPT PURCHASE ORDERS. 00075, PHONE ORDERS OR C 


POSTAL MONEY ORDERS. 


TUE to SAT 10 8—CLOSED SUN. & MON 


FOR UNDER 8 HOUR PROCESSING SEND MONEY ORDER, CERTIFIED OR CASHIERS CHECK. 


TRANSISTORS PRIME А-1 LEDS 


D/A RED LEDS 
26 | CONVERTER MINI 10/99c 
2c SIGNETICS JUMBO 10/$1.20 
NE5008 НІ EFFICIENCY 10/$2.25 
2c YELLOW, GREEN, or 


9с $995 AMBER LEDS «tci солов) 


3/89c 


ANDLING 


6% SALES ТАХ 
1110 E. GARVEY AVE. 


М. COVINA, CA. 91790 
REDIT CARDS. 


FOREIGN ORDERS ! DROP INTO ONE OF OUR LOCATIONS 

-CANADA. PUERTO RICO. U.S. LOS ANGELES PORTLAND DENVER 
POSSESSIONS ADO, 0.5. $3.50. ALL (213) 967-4611 1503) 646-4044 (303) 573.524 
‘IMMEDIATE SHIPPING ON CHASE LMN ELECTRONICS WIZARD OF PARTS ELECTRONIC LOLLIPOP 
MANHATTAN, FIRST CITIZENS. 1042 E. GARVEY AV, W. COVINA. CA 8225 SW CIRRUS OR.. BEAVERTON. ORE. 5643 N. BROADWAY. DENVER. CO. 
CASHIERS CHECKS & CANADIAN {VINCENT & SAN BEROO. FWY.) (KOLL BUS. CNTR/WASHINGTON SQUARE) (125 А SBth AVE.) 


F. Reichert Sales 


PRICES SUBJECT TO CHANGE 
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Catalog Describes Micro Printer 


This 14 page, four color brochure 
describes the AIP-40, a low cost ($425) 
40 column alphanumeric impact printer. 
The AIP-40 includes a printhead, paper 
feed mechanism, power supply, and 
choice of serial or 8 bit parallel inter- 
faces. The device prints at an average of 
50 characters per second in a 64 char- 
acter standard ASCII font. А serial 
interface can sustain a continuous 300 
bps transmission and printing rate. The 
brochure, which details electrical and 
physical parameters, timing and char- 
acter set, and suggested applications, is 
free from Datel Systems Inc, 1020 
Turnpike St, Canton MA 02021, (617) 
828-8000.8 


Circle 579 on inquiry card. 
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First West Coast Computer Faire , 


The talks and technical papers 
presented at the First West Coast Com- 
puter Faire in San Francisco last April 
are now available in the form of a 320 
page softbound book. The Conference 
Proceedings includes 93 papers under 
25 topic headings, including computer 
art, speech synthesis and recognition, 
computers and music (43 pages), and 
the use of small computers in education 
(38 pages). Other sections provide both 
tutorial and design discussions concern- 
ing hardware and software for home 
computer systems. It is available for 
$12.68 ($13.40 for California residents) 
from The Computer Faire, POB 1579, 
Palo Alto CA 94305, (415) 851-7664. 


Circle 582 on inquiry card. 


Report on Small Business Computers 


All About Small Business, Computers 
provides detailed specifications on 249 
low cost computer systems for small 
business. Systems from 87 vendors are 
compared in 50 pages of comparison 
charts. Specifications covered include 
the minicomputer used in each system 
and its 10, mass storage and main 
memory features, keyboard and other 
IO facilities, communications capabili- 
ties, software support, pricing and 
availability. The report also summarizes 
the experience of about 750 survey 
respondents with a total of nearly 1800 
minicomputers. Reprinted from Datapro 
Reports on Minicomputers, it is $12 per 
copy from Datapro Research Corp, 1805 
Underwood Blvd, Delran NJ 08075.8 


Circie 583 on inquiry сага. 


A Computer Needs a Foundation 


Attention S-100 bus homebrewers: 
CMC Marketing, 5601 Bintliff, Suite 
515, Houston TX 77036, is offering this 
foundation module manufactured by 
TEI Inc as the hardware basis of systems 
using one or more of the many Altair 
(S-100) bus boards available in the 
marketplace. According to the literature 
accompanying this photograph, the 
MCS-112 foundation unit contains a 12 
slot mother board, along with a power 
supply rated at 17 A on the *8 V bus 
and 2 A on the -16 V and +16 V sup- 
plies. (With Altair (S-100) bus boards, 
regulators to produce typical *5 V, 
+12 V and -12 V are made а part of 
each board to transform the system 
supply voltages into locally usable 
voltages.) The heavy duty aluminum 
cabinet features a 115 CFM muffin 
fan which maintains positive pressure 
inside the cabinet, so that a washable 
dust filter can be used. The price of 
this- hardware foundation for a home- 
brew system is $395. Also available is 
a larger chassis, model MCS-122 with 22 
edge connector slots, and a power 
supply with 32 A at 8 V, 4 Aat+16 V 
and4Aat-16 V.m 


Circle 581 on inquiry card. 
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An Important New Glossary 


An interesting book entitled Running 
Press Glossary of Computer Terms has 
recently crossed our desk. The book 
is written by John Prenis, and is pub- 
lished by the Running Press, 38 South 
Nineteenth St, Philadelphia PA 19103. 
The book is available for $1.95 plus 
$.25 postage from the publisher, and 
we would expect it to be seen in 
numerous computer stores during, the 
coming months. 

There have been numerous glossaries 
published to date, to which the Running 
Press Glossary of Computer Terms is but 
the .latest addition. However, there are 
several points to be made about this new 
glossary: it concentrates on a set of 
terms most likely to be encounterd by a 
new computer user trying to make sense 
of the field of computing for the first 
time. 

Some samples of the definitions in 
this glossary, pulled from this 86 page 
paperback book, may provide the best 
way to illustrate what it can do for the 
reader: 
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Constant. Any number you don't 
expect to change. Instead of giving it a 
variable name, it can be written into the 
program explicitly. It’s wise to make 
sure that you wen't ever want to change 
it before you do this. 


Data structure. The decision on how 
data are to be organized in memory and 
referred to by the computer is an 
important one. Picking the proper data 
structure can simplify the computer's 
job greatly. Some data structures often 
encountered are files, lists, arrays, stacks, 
and queues. 


Matrix. A matrix is a two dimen- 
sional array, or table of numbers. In the 
hardware domain, a matrix can be any- 
thing arranged in a grid-like pattern. 


Stack. The stack is a region of 
memory which works by special rules. 
Each time the computer stores a word 
there, it goes “оп top of the stack," and 
all the previously stored words move 
down one level. When a computer takes 


a word off the top of the stack, every- 
thing moves up one level, until the stack 
is empty. Notice the computer has access 
only to the top of the stack. Piling a 
word on the stack is called a “push,” 
and taking a word off is called a “рші” 
or a "pop." The stack simplifies some 
operations enormously. 


User-oriented. Set up for somebody 
who is not expected to be knowledge-i 
able about computers. 


These definitions меге picked "at 
random" to illustrate the typical terms 
and explanations found in the book, 
and illustrate the user-oriented nature of 
the terms. Engineering terms are for the 
most' part omitted, unless they refer to 
the specification of a system's overall 
characteristics, and the majority of 
terms concern software concepts, which 
are the most important ones for a 
computer's users. As a starting point 
for the neophyte, this book of termino- 
logy is highly recommended. . .CHB 
Circle 580 on inquiry card. 


S.D. COMPUTER PRODUCTS .......... 


P.O. BOX 2B810B DALLAS, TEXAS 75228 


EXPANDABLE EPROM BOARD EXPANDORAM 


16K OR 32K EPROM $4995 W/OUT EPROM Low Cost 


Allows You to Use Ether 2708's For 16K of Eprom or THE ULTI MATE RAM BOARD Cassette 


2716's For 32K of Eprom, 


| 32K FOR $475. оо Interface Kit 


. All Address Lines & Data Buffered $19.95 
. Quality. Plated through P.C. Board Including А 
Solder Mask and Silk Screen 
9 64K MODEL 
. Selectable Unit Stales e 16K 2 5281.00 Features’ Play and retord К.С. Standard 2400/1200 Hz 
. On Board Regulation Provided tek 32% ээ 513.00 tapes, 800 Baud, TIL 1/0 Compatible, Phase Lock Loop, 
Я ee eee E Both 22 Pin Connector and B Pin Molex Connector, 
. АШ Sockets Provided W/Board 32K 64K 995.00 Comes parteally assembled. QOscilator and phase lock 


WE CAN SUPPLY 450As 2708's AT $11.95 
WHEN PURCHASED WITH BOARD. 


leon pre tuned to К.С. Standard. Selector switch sends 
cassette data ас auxilrary input data 10 microprocessor. 
LED indicates logic 1 level. 


BuY A 5100 COMPATIBLE RAM 
THE 324 VERSION USES THE MOS- THE бак VERSION USES THE М05- 
ТЕК MKA115 RAM AND MAS ЯҚ BOARD AND UPGRADE THE SAME 


ТЕК MK41I6 RAM AND HAS 16K 
АК LOW POWER RAM KIT | зохин эн тоттан 2 Мон iw Зээ op чамы van GOUNDARIES AND, mino & | 8К LOW POWER НАМ 


UTILIZES DIP SWITCHES. P. С, 


< OR 16К AT YOUR OPTION BY MERE. 
BOARD COMES WITH SOCKETS FOR BOARD COMES WITH SOCKETS FOR 
LY PURCHASING MORE RAM CHIPS 
The Whole Works - $79.95 32K OPERATION FROM SO COMPUTER PRODUCTS. 648 OPERATION $159.95 
Full Suffered - on board regulated - reduced LOOK AT THE FEATURES WE HAVE BUILT INTO THE ЕХРАНООНАМ! FULLY ASSEMBLED AND TESTED NOT A KIT 
power consumption utilizing low power 21L02-1 * MEMORY ACCESS TIME IS 375 ns * NO WAIT STATES REQUIRED Sa = аЛа се 5-100 Возз сотрацоіе. uies 10% Dowe 
қ . ханс 21L02-5D0ns fully Әшһегедй on board regulated, 
S00ns RAMS - Sockets provided for al IC's. * MEMORY CYCLE TIME IS 500 ns * NO CYCLE STEALING NEEDED quality plated through PC board, including colder mask 8 
Qualily plated through PC board. * POWER REQUIREMENTS ARE: * ON BOARD REGULATION pos dip swilches for address select 
34 8 VDC 400 MA DC * CONTROL, DATA & ADDRESS INPUTS 1.1 хурардаанэглгнэрэл 
18 VDC 400 MA DC UTILIZE LOW POWER SCHOTTKY таас $3000 tor KJ i 
—18 VDC 30 МА DC DEVICES 2500s RAM operation жа 
"Add $10.00 for * ON BOARD INVISIBLE REFRESH * DESIGNED TO WORK WITH 2.80, ы 
25005 RAM operauon 8080, 8085, CPU's із 


ADD $50.00 TO ABOVE PRICES FOR FULLY ASSEMBLED AND TESTED BOARDS 


Z-80 CPU BOARD KIT Z80 STARTER KIT 


NEW FROM S.D. LEARN COMPUTERS FROM THE START! 


Complete Kit $139. "VERSAFLOPPY'"" KIT SIMPLE, STEP BY STEP LEARNING. CONSTRUCTION, 


PROGRAMMING, OPERATION, MEMORIES, ЇМТЕН- 


, 
CHECK THE ADVANCED FEATURES OF OUR 2-80 THE VERSATILE FLOFPY DISK CONTROLLER FACING, COMPUTING, AND | CONTROLLING WITH 
CPU BOARD: Expanded set of 158 instructions, ONLY $149.00 юм шан 
8080А software capability Genial Procesne Unit Қау розга апо рау i Man. 
Р ; i - 
"Sen ий Ы operation from а single] FEATURES: ІВМ 3740 Soft Sectored Compatible. 5-100 BUS val; Learning Guides. 
7 5VDC power supply: always | Compatible for 2.80 or 8080. Controis up to 4 Drives (single Features: Powerful Z80 CPU with 158 instructions ® 1024 
P рр!у; У5 | or double sided). Directly controis the following drives: Bytes (Expandable to 2048 Bytes ON BOARD) of RAM 8 
stops on ап М] state, true 2 Shugart ЗАА00/480 Mini Floppy 2 Bi-Directional {oput Output Ports with Handshaking 
hugart / tandard Floppy. * Kansas City Standar udio Cassette Interface for 
Syn generated D Сага (а 3. РЕНО 70 and 277. Program Storage а Hexadecimal Keyboard, and Display 
real plus feature!j, dynamic * Wirewrap area for custom circuitry 9 5-100 Connector 
4 5. СОС 9404/9406. 
refresh and NMI availabie, 34 Pin Connector for Mini Floppy. 50 Pin Connector for Stend, PROM аы s апа /0 pansion м 271672758 
Н аг о " erates wi modifie oper atin, system Я 
tion, quality doublé sided. plared threcpn Pe | аа Frost aunts Зон авлаа em ЕД. Mande ores istis: Engle Sip Саран; Audio Tape 
eration, quality double side pla е roug A the available Floppy Disk Drives, Both Minl and Full Size. Load and Dump; Execute user program Commands.) 
board; parts plus sockets provided for all IC's. тов. Single Density, Controller Chip, Listings for Con- Many more unique features. Тһе best computer edu, 
* . i 4 trol Software are included in price. cational kit on the market . . . the complete computer 
Add $10. extra for 2-80A chip which allows FD 17718.1 CHIP ALONE $39.95 and educational package for onty $199.00. (Available 
4MHZ operation, June 1978). 


INTRODUCING THE SBC-100 
(The 2-80 Based, 65-100 Single Board Computer) 


O. E. M. SPECIAL 


ASK ABOUT SPECIAL O.E.M DISCOUNTS ON THE SO “COMPATIBLE SET ' 


5ВС-100 — SINGLE BOARD COMPUTER $349 00 
VERSAFLOPPYv''! — FLOPPY DISK CONTROLLER $149 00 
$349.00 EXPANDORAM — 32K RAM $475 ОО 


EACH KIT IF PURCHASED SEPARATELY TOTAL $973.00 
ORDER ALL 3 KITS TOGETHER FOR 
$899.00 


This Powerful Threesome Operates Together to Form А Comolete Computer for Your System. 


FEATURES: 


* No front Panel Needed 

* 280 CPU (2 or 4 MHZ) 

* 1K RAM 

* 4 ROM/PROM Sockets for 4K/BK of Memory 
» SYNCHRONOUS/ASYNCHRONOUS Serat 1/0 with 
Н5-232 and Current Loop Interface and Software 


Programmable Baud Rate 
Paralle! Input Port 
Parallel Output Port 

4 Channel Timer /Counter 
4 Vectored Interrupts 


2-80 IN DEPTH DETAIL OF $. D. SALES SPECIAL 
Programming Manual ^ wiCRO.COMPUTER $9.95 


S.D. NOW HAS SOFTWARE FOR IT'S CUSTOMERS 


MICROPROCESSOR 


CHIPS 


21102 - SONS 8/11 50 
21,02. 250NS 8/15 95 


8212- 1/0 port .......... 3.50 
ЗА — 256 8/54 00 8214 РА i235 
1103 ШЕТ 55 CP/M!" DISK OPERATING SYSTEM . . . $99.95 8216 — Non Invert Bus .....4.95 
MK 4115- BK 19 45 8224 — Clock Gen. ... .4.95 


748 200 - 256 398 CP M is a powerful disk operating system which has become an industry standard. it :5 compatible with several 


8226 — Invert Bus .. 


disk based FORTRAN ant BASICS, This package inctudes a CP/M diskette (mim: or full size) adapted for 5.О.8 PIO for 2—80 ...... 2..14.95 
SBC-100/VERSAFLOPPY EXPANDORAM board set. Complete documentation is included. (c CP/M is а reg- СТС for 2—80 ........ ...14.95 
| | CPUs oO istered trademark of Digital Research Corp.. Pacific Grove, СА. 8228 Sys. Controller ....... 8.20 


8251 Prog. comm. interfact. . 10.95 


Я 8255 prog. prep. ИйвгЇасв...13.50 
2—80 includes manua 28 95 2-80” DISK BASED А55ЕМВЇЕН...... $69.95 50 MONITOR . . . . . . . $49.95 8820 Dual Line Recr........ 135 
2-80А inciudes manual 34 95 Runs on ANY CP/M based disk system. Assembles Powerful monitor for SBC-100 single board .com- 8830 Dual Line Dr. ... 2.1.28 
80804 CPU 8 BIT 11 95 the official Zilog.Mostek Mnemonics. Contans ex- puters Includes all VERSAFLOPPY control firm- 2513 Char. Gen. ..... ..7.50 
8008 CPU BBIT 695 tensive set of pseudo-ops. Available on mini or ware. Comes іп 2716 prom. Avaitable in 4-6 weeks. 8838 Quad Bus. Recvr. .2.00 


full size diskette. 


TALS138N — 1/8 decoder... 
8Т97-Нөх Tri-Stata Buffer ....1.25 


PROMS 


VERSAFLOPPY DIAGNOSTIC PROGRAM ... $24.95 


VERSAFLOPPY^" CONTROL FIRMWARE . . . $24.95 Provides routines which are helpful in checking out 1488/1489 RS232 А : UNUM U 18 
1702A - 1K - 1.5us ..3.95 or 1/35. Provides control for VERSAFLOPPY and boots up a disk based system Available in 2708 or 2758 TR 1863 Uat ... 
2708 - gk- 450ns .95 CP/M. This runs оп 2-80. 8080 ar B085 based prem. FD 17718-1 


computers, Available in 2708 or 2758 prom. 


SUPER FLOPPY SPECIAL 


5. D. SALES" VERSAFLOPPY 5400 CONTROLLER BOARD PLUS 
SHUGART SA 400 FLOPPY DISK DRIVE INCLUDING CABLE FOR ONLY 


$449.00 


МК50397 6 Digit elapsed timer . B. 
MK50250 Alarm clock ........ 4.99 
MK50380 Alarm chip .......2.95 
MK50395 6 digit up/dn. count. 12.95 
MK5002 4 digit counter ,.....8.95 

MK5021-Cal. chip sq. rcot ..... B 50 


CALL IN YOUR BANKAMERICARD NO COD's. TEXAS RESIDENTS ADD 


(VISA) OR MASTER CHARGE OR- Texas Residents Call Collect: шин 22 Ф 5% SALES. TAX. ADD 5% OF ORDER 
DER IN ON OUR CONTINENTAL — шини FOR POSTAGE & HANDLING . OR- 
TOLL FREE WATTS LINE: 214/2T1 0022 DERS UNDER $10. ADO 78 HAND: 
1—800—527—3460 DEALER INQUIRIES INVITED! FUNDS ONL Y! © 


(All prices subject to change 
without orior notice.) 
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Unclassified Ads 


WANTED: For Microdata 1600 processor (Reality) : 
magnetic tape controller and disk controller. 
Jack Hardman, 140 Forest Av, Glen Ridge NJ 
07028, (201) 429-8880. 


FOR SALE: Homebrew 8080, IMSAI front panel 
mounted in vector rack with 12 slot Altair (S-100) 
backplane and 15 A power supply, $450. 16 by 
64 alphanumeric videa display board, memory 
mapped with ASCII keyboard port, $100. 8 K 
memory, 450 ns, $150. 4 K memory, 450 ns, 
$75. Doug Lehmann, 1146 Scott St, Maurnee OH 
43537. 


HEATH H9 VIDEO TERMINAL: Fully assembled 
and tested by an experienced engineer. interfaces 
to virtually all microcomputer systems via RS-232, 
20 mA loop or TTL. Includes many unique fea- 
tures. Price includes shipping. $530. R Edison, 
4 Longfellow РІ, Boston MA 02114, (617) 
742-3074. 


FOR SALE: One Hewlett-Packard 2640A inter- 
active display terminal, one Spintronic data com- 
munication terminal and one 3M dry photocopier. 
Purchased 1976 but hardly used due to illness. 
Original purchase price over $8000. Part of estate, 
will sell for $3000. George Danek, 1021 Harbor 
Dr, Rt 7, Annapolis MD 21403, (301) 263-3134, 


WANTED: Hardware and software required .to 
organize and maintain a mailing list. Please write 
if you have any information that can help me get 
this going. Write W Pomeroy, 5790 Bull Hill, 
LaFayette NY 13084. 


WANTED: Used KIM-1 microprocessor. Prefer 
complete system with expansion boards if possible. 
Norrnan G Church, 18310 Franklin Way, Gladstone 
OR 97027, (503) 659-6763. 


FOR SALE: Improved Sphere System 330. Con- 
sisting of 20 K dynamic memory, 2 К 21025, 
2 K EROM monitor, KC cassette interface, serial 
interface and 6830 modem chip, sockets for 
B K 2708s also with CRT interface, keyboard, 
and mother board. Requires only power supply 
and modified television. Onty $700 takes this and 
more. Bill Vodall, Box 75, Kevin MT 59454, 
(406) 337-2222. 


FOR SALE: Monroe programmable calculator 
Model 1830. Excellent condition, under factory 
service contract. Cost new $3100. Will sell for 
$2200, which includes about $800 worth of 
magnetic storage cards. 8 Fremerman, 4041 
Central, Kansas City MO 64111. 


FOR SALE: ІВМ 1620 system, $2000. Includes 
all software and curriculum materials that were 
used by the Mathernatics Dept at Monona Grove 
High School. Donald Helstad, Principal, Monona 
Grove High School, 4400 Monona Dr, Monona WI 
53716, (608) 222-1291. 


Readers who have equipment. software or other items 
to buy, sell or swap should send in а clearly typed notice 
to that effect. To be considered for publication, an adver- 
tisement should be clearly noncommercial, typed double 
spaced on plain white paper, and include complete name 
and address information. These notices are free of charge 
and will be primed one time only on a space avaiable 


basis. Insertions should be limited to 100 words or less. 
Notices can be accepted from individuals or bona fide 
computer users clubs only. We can engage in no corres- 
pondence on these ард your confirmation of placement 
is appearance in an issue of BYTE. 

Please note that it may take three or four months for 
an ad to appear in the magazine. 8 
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FOR SALE: Heathkit H9 video terminal assembled 
and tested. Used only 5 hours. $500. Howard 
Schimmelpfennig, 351 М 4th West, Logan UT 
84321, (801) 752-1987. 


FOR SALE: SwTPC 6800 computer system. 
KBD-3, TVT-II with modulator, AC-30, 8 K, inter- 
face cards, two recorders, software. Beautiful 
custom cases. Packaged for portability, $650. 
Anderson-Jacobson 841 Selectronic terminal. 
Correspondence code, RS-232 interface, modem 
and coupler. Attractive case, $725. Daniel L 
Wright, 280 Perrymont Av, San Jose CA 95125, 
(408) 925-3367 days. 


FOR SALE: Teletype Model 35 ASR, heavy duty 
printer with paper tape reader/punch. Currently 
operating on 20 mA loop, convertible to EIA 
Н5232. Has remote tape reader switch for use as 
local console or remote terminal. Best offer. 
Brad Jude, 428 Ridge Av, Clarendon Hills IL 
60514, (312) 323-8093. 


WANTED: Altgir B800 ог 680 construction 
package with PC board etching guide and parts 
placement guide. Ben Galewsky, 1035 Dowlen 
Rd, Beaumont TX 77706. 


FOR SALE: Altair 8800 minicomputer with 21 K 
programmable memory, 2 K read only memory, 


cassette interface, video display interface, parallel ` 


and serial |O interface, ASCII keyboard, video 
monitor, connecting cables, manuals and some 
software. Asking $1275. M Harris, POB 1053, 
New Britain CT 06050, (203) 225-0504. 


WANTED: BYTE ғ7, volume 1, March 1976. 
Will trade volume 1, issues 1, 2 or 3 or cash. Write 
details. S Finberg, POB 82, MIT 8r, Cambridge 
MA 02139. 


REWARD: $10 for information leading to the 
comprehension of a Prentice P103 ANS modem. 
Need schematics, manual, etc. William |. Palya, 
St Joseph's College, Rensselaer IN 47978. 


FOR SALE: Computer Automation Alpha LSI 
2/20G minicomputer. 16 bit processor, hardware 
multiply/divide, stack and byte processing, priority 
interrupts, ОМА, read only mernory autornatic 
load, Teletype interface, 8 K core memory, power 
supplies, chassis, programmer's console. Includes 
general and interfacing manuals, partial schematics, 
software listings for: assemblers, diagnostics, 
editor, loaders and math functions. $1200 plus 
shipping, or trade for DEC 1151-11 equipment or 
24 by 80 CRT. Paul Sorenson, 220 Cedar St, Apt 
7, E Lansing M! 48823, (517) 337-0223 or 
353-9487. 


WANTED: Programs on B inch ICOM 3700 disk 
subsystem. | use ICOM-58, DEBBI/IMSAI and 
FDOS 111. | also use the Cromemco Dazzler and 
the Cybernetic Speech Synthesizer. Please send me 
a copy of your disk and | will pay you for it. Dr 
John M Larirner, 55 La Gorce Cir, Miami Beach FL 
33141. 


FOR SALE: Assembled BOBO system, !MSAI 
22 slot mother board, large power supply, P!C-B 
28 K Godbout programmable memory, North 
Star disk, PolyMorphic video board, and Digital 
Group keyboard and cabinet, $2B00. Morrow 
cassette board assembled, $70. Godbout read only 
memory with 4 K of BOBO assembler/monitor, 
$200. 3P+S kit, $110. Oliver tape reader as- 
sembled, $60. C Watrobinski, 4923 N Kedvale, 
Chicago ІІ. 60630, (312) 736-6920. 


FOR SALE: Make offer for complete set of 
BYTES, September 1975 thru October 1977, like 
new Condition, sold singly or complete set to best 
offer. M Bakke, 448 Carlyle E, Belleville IL 62221, 
(618) 235-5686. 


FOR SALE: Digital Group Phi Oeck digital tape 
system (6400 bps}, 20 second access time. Four 
drive cable case controller board. All factory 
assembled and tested. Used for three months, 
working fine when replaced by disks. All docu- 
mentation and Phi-Mon operating system. Asking 
$624, you save $136. Will consider trades: | need 
a sophisticated terminal. Will ship UPS collect 
upon confirmation and receipt of $60 deposit. 
Confirm by phone (804) 838-1950 Monday thru 
Friday 8 AM to 5 PM. 


FOR SALE: Five 4 K Altair (5-100) static memory 
boards. Factory assembled and still on warranty, 
one never out of box. | ат switching ta 16 K 
boards. $100 each. No cash please. Al Marshall, 
408 Oakwood, Angola IN 46703. 


FOR SALE: ASR 33 Teletype, new covers, work- 
ing reproducing tapes now, on stand and with 
plywood shipping crate, used, $650. Teletype 
1 inch paper tape $4 per 7 roll box. Altair 680b 
ready to go, $375. Digideck digital Philips cart- 
ridge tape deck and electronics, ай documenta- 
tion, $145. These tape decks look perfect but are 
untested. Ail items plus shipping. Jim Beistle, 
3728 Wilkie Way, Ft Worth TX 76133. 


WANTED: BYTE volume 1, issues 1 thru 11. Must 
be in good condition. Mail price to Byron de Vries, 
Box S-2B1, Castle Point Sta, Hoboken NJ 07030. 


LINE PRINTER: Altair BBLP Okidata 110 with 
tractor feed, controller, cable and documentation 
for sale. Less than one roll of paper run through 
it. Cost new $1750, wili sell for $1400; you pay 
freight. Dave Uhring, 710 Cedar St, Collinsville 
I L 62234, (618) 344-5188 days. 


FOR SALE: Altair (S-100) microcomputer, 
assembled and tested. 8080 processor, VOM-1 
video display, Solid State TV monitor, Tarbell 
cassette, Pennys recorder, ASCII keyboard, Tarbell 
disk controller with Cal Comp 140 disk, CPM 
software, 44 К static memory, рагайе! 10 board 
with two inports, two outports, 12 position 
mother board, 28 А power supply and cabinet. 
Comes complete with popular software, а! ICs 
socketed, and full documentation, $3000. 
P. Sargent, 4209 Knoxville, Lakewood СА 90713, 
(213) 421-9521. 


FOR SALE: Complete PolyMorphic system, 
includes processor board, two 8 K boards, video 
board, 5 slot mother board, Panasonic tape re- 
corder, keyboard, converted TV, all cables and 
assorted prerecorded software. All less than 9 
months old, preassernbled. Valued at over $2300, 


' will бей to best offer over $1750. Scott Hayden, 


23921 Colfax St, Lowel ІМ 46356, (219) 
552-0232. 


SOFTWARE: POLY А00 BASIC. With dynamic 
graphics —  Bomber9, Missile, Tank, Pursuit, 
Equation Plot, Biorhythm, Sketch, Splat, New 
Lun Lander. $3 each. Send for complete list. 
Ted Carter, 902 Pinecrest, Richardson TX 75080. 


FOR SALE: IMSAI 16 K assembled memory 
certified good by IMSAI: $299. Assembled and 
tested Poly 8B System 2: $499. Assembled and 
tested (virtually new) IMSA! disk drive with 
interface, cable, and DOS-A "IFDC2-1, FIF, 
Cable C, DOS-A): $1399. Shipping paid. Call 
Greg Jewell to reserve the equipment you want. 
(208) 234-0495 evenings. 


FOR SALE: СТ1024 socketed, Н5232 interface, 
good condition, $95. Les Zoltan, 151 Buckingham 
Dr #280, Santa Clara CA 95050, (408) 984-7698. 


FOR SALE: Hewlett-Packard Mode! 1601A logic 
state analyzer for use with any 180 series main- 
frame as a display unit. Includes two Model 102314 
6 bit data probes, and two blue light filters — one 
for 182 and one for 180 series display units. See 
HP 1976 catalogue, page 82, for further info. 
Brand new condition, $1400 or best offer. Mike 
Rosenthal, 906 NW 30th St, Corvallis OR 97330, 
(503) 754-0593 evenings. 


FOR SALE: MITS СОМТЕН 256 keyboard 
terminal with built-in acoustic coupler, AS-232 
interface, FSK tape output, factory adjusted, 
like-new candition. Steve Fritts, (615) 637-6705 ог 
(615) 525-5407. 


USED FOR CHARACTER 
RECOGNITION FOR 
COMPUTERS WITH 

EXTERNAL CIRCUITS 


MAY BE USED IN 
A VACUUM, 
UNDER WATER, 
HIGH ALTITUDE 


IN MAGNETIC ENVIRONMENT 
BECAUSE THERE IS NO 
HIGH VOLTAGE OR 
MAGNETIC DEFLECTION 


VISIBLE 
OR 
INFRA RED 


MINATURE SOLID STATE | ; 


202 VIDEO CAMERA KIT 


FEATURING A. .100 x 100 BIT SELF SCANNING CHARGED COUPLED DEVICE · 


S - 
2%; . 
Үр T; 


THIS UNIQUE UPDATED CAMERA KIT 
FEATURES THE FAIRCHILD CCD 202C IMAGE SENSOR 


ADVANTAGES FEATURES 


* IN THE FUTURE е Sensitive to infra red 
WE WILL SUPPLY A as well as visible light 
All clock voltages operate at 6V with an IR light source 


reguiring no adjustments Excellent for standard 
Higher video output signal surveillance work, because 
We supply the power board, so only of light weight and small size 
a 5V 1 Amp power source is needed А!! components mounted on 
The circuitry has been simplified for parallel 334" x буг” single 
easier assembly sided boards 


Two level TTL output is supplied for Total weight under 1 Ib. 


interfacing 
“34900 


Add 875.25 to assemble and test 
Add $2.00 Postage and Handling 


We supply all semiconductors, boards, data sheets, 
diagrams, resistors and capacitors, and 8MM lens. 
Sorry we do not supply the case, batteries and 5V supply. 


UNIVERSAL 4Kx8 MEMORY BOARD KIT 


$69.95 


32-2102-1 fully buffered, 16 address lines, оп 
board decoding for any 4 of 64 pages, standard 
44 pin buss, may be used with F-B & KIM 


EXPANDABLE F8 CPU BOARD KIT 


$99.00 2 
festuring Fairbug PSU.1K-of static ram, RS 232 
interface, documentgtion, 64 BYTE regis.er 


PRINTED CIRCUIT BOARD 


4.1:2"x6-1/2" SINGLE SIDED EPOXY 
BOARD 1/16" tick, unetehed 
5.60 гә. . 


7WATTILD:65 LASER DIODE IR $895 


2N3820PFET ..,.. $ 45 
2N 5457 N FET. .,, e. 8$ 45 
2N2646 UJT ‚$ 45 
ЕН 900 TRIGGER DIODES . 4! $1.00 
2N 6028 PROG UJT 5 65 


TRANSISTOR SPECIALS 
2N6233-NPN SWITCHING POWER $ 1.95 
MRF-8004 а CB RF Transistor NPN 5 1.50 
2N3772NPNS:TO3 ,....,,. $ 1.00 
2N1546PNPGE ТОЗ ........$ 75 
2N4908 РМР 5, TO-3 5 1.00 
2М6056 NPN S, ТО-3 Di«bngten. S 1.70 
2N5086 PNP 5: TO-92 . . 
2N3137 NPN Si RF 
2N404 PNP GE TOS .. 
2N3919 NPN Sı TOS RI 


DIP SOCKETS 

BPIN.22 24 PIN .40 
14 PIN .25 28 РІМ .50 
16 PIN .28 40 PIN.60 
18 PIN .30 


ANKEN AUDIO POWER AMPS 
511010 G 10 WATTS... . 
Sı 1070 G 20 WATTS, , 


511050 G 50 WATTS 


MPSA 13 NPN Sı 10-92 ,.,.. 
2N3767 NPN S:TO-66.... 
2N2222 NPN 5, TO-18 . 

2М3055 NPN S:TO-3 .. 
2N3904 NPN 5: 1092... 
2N3906 РАР S: ТО-Э7 ` 
2N5296 NPN Si TO-220 ,.. 
2М6199 PNP 9 TO-220. 

23638 PNP 8: ТО.5 . 


TTL IC SERIES 


74151- 
74153- . 
74154- | 
74155— | 
74157- . 
74181- | 
74163- . 
74164 . 
74165- . 
74370- 15 
74173- 1. 
74174- . 
74175- . 
74176- . 
74177- . 
74180- . 
741B1- 1. 
у 74190- 1. 
G 5 1 ү 74181- 1. 
74182- . 
74193- . 
74194- . 
74195- . 
14196- . 
74279- . 
74367- . 
75491- . 
Е А : ы 5 Қ К 75492- | 
CTS 206-8 eight position dip switch ....51,90 2 : я Р j 5 | У 
CTS-206-4 four nosition dip switch .., .$1.45 е “ 
LIGHT ACTIVATED SCR's RED 7 
TO.18. 200V 1A. 3 Р A | 


SILICON SOLAR CELLS INAMBUÜNS14! .. ......15/51.20 


2%" diameter -4V at 500 та $4.00 
MCA 81 OPTICAL LIMIT SWITCH Si 50 


Ң5232 DB 25Р male .. 
REGULATORS 
CONNECTORS 08 255 female. 340К-12,18 


5 95 
FND 357 C.c..4" $ ‚во LED READOUTS wea. $ 260 or 24М..... 

FCS 8024 - 4 digit MAN-7.3" С.А, $ 85 2... $ 60 340Т-5, 6, 8, 12 

C.C. 8" display 65.95 OL 747 C.A. .6” 51.65 320K.5, 12 15,18 or 24V $ .95 
FNO 503 C.C..5" $ .85 ЕМО ВОО С.С. .B" $1.95 ог 15V... $1.00 

FND 510 С.А. .5" $ .85 ЕМО 807 C.A. .8" $1.95 320T-5, 15 
DL-704.3" С.С. $ .86 or 24V..., $ 95 


MINIATURE MULTI-TUHN TRIM POTS 
100, 500, 1К,2К.5К,10К,25К,650К,100К, 
200K, SOOK, 1Meg, 2Меҙ, 5 ,75 each 3/52.00 


WSU-30 Hand wire wrap tool used 
to wrap, unwrap & strip # 30 wire $5.30 


VERIPAX PC BOARD 
This board i$ à 1/16" single sided paper epoxy 
board, 4',"x6'7" DRILLED and ETCHED 
which wall hold up ta 21 single 14 pin IC's 
or B, 16, or LSI DIP IC's with busses for 
ower supply connector. . . | 


MY 5691 YELLOW-GREEN 


FANTULUM-CAPACITORS 
22UF 35v 5/5100 6 BUF 35V 4/$1.00 
arut 35v 55100 — ÍOUF 10V $ .25 
68UF 35v 5 $100  22UF25V $ 40 
ТОЕ 35V 5:51.00  15UF35V 3/$1.00 
22UF 20V5:$100  30UF 6V  5/$1.00 
3.3UF 35V 4,8100 47UF 20  $.35 
4?UF 15V 5/$1.00 68 UF 15V 


4K BASIC FOR FAIRBUG re 


On paper таре... E 


C/MOS (DIODE CLAMPED) 


4012- 16 4023- . 
4013- .28 4024- | 
4015- 74 4025- . 
4018- .28 4027- . 
4028- . 
4028- . 
4030- . 
4036- | 
4042- . 


АН CIRCUITS 
LMIO! — 26 
LM300/8 .29 
LM307 

LM 308 

ман 

LM318 

LM 318 

LM 324 

LM338 

LM 358 


741500 
74.502 
744503 
144504 
741505 
741508 
74.57% 
741.510 
74LS11 
74(53 
741.518 
74.520 
741.521 
74.522 
74.528 
74.527 
744530 
141532 
741537 
741538 
141540 
741542 
74.547 
744551 
74.554 
74.590 
741.574 


745126 - 47 
7465132 - .80 
7485126 - 38 
74LS13B - 70 
7415139 - 20 
7415151 - 79 
14145153 — .30 
7405185 - 20 
74,5156 - 70 
7415157 - 12 
74151060 - 88 1М370 
7415161 - 85 1М377 
1415162 - 85 M380 
7415182 - 85  LM381 
145168 - 88 
745169 - 85 
241590 - 1.58 
74L$173 - 1.10 
745174 - 1,00 
7415175 — ВО 
7415190 - .95 
7415191 - .95 
74,502 - 95 
2415193 - 95 
7415195 - .95 
1415196 - 95 

74.5197 - 98 
74576 14520 -MS 

s 7415257 - . 

PAIS. 745258 - 20 
744592 2 58 7415279 - 55 
Эв 48 7415365 - 55 
prie А 745366 - 58 
rs 7415367 — 55 
74451133 - 28 7415288 - 55 
Jalsa 35 74L5390 - 140 
7415125 — 47 МС14680- 1.35 


ош Кы ooo 
ARIA GU oU 


LARGE LEO's .2" 4 
1L-5 (MCT-2) OPTO-ISOLATOR .. .$ .75 
MOLEX РІМ5,,......... 100/51.00 

1000/58.00 
10 WATT ZENERS 3,9, 4.7, 5.6, 8.2, 

18,22,100,150 or 200V . ва. $ .60 

1 WATT 2ЕМЕН5 4.7, 5.6, 10, 12, 15 


ч x4STATIC 
56 x A STATIC 22 
078 4K DYNAMIC RÀ, 


= 


LM382 
LM 537 
LM553 


е. wiute uet ét spure 


FG anpa amuntu award 


BO “wean 


AP PROTO BOARDS USED 
SOLDERLESS BREADGOAR 


т 
22 


о 
1 


с 


129 — POWER 
ERMINALS , 
2098 — POWER BOARD 
IC TESTCLIPS 
TC-14 — $4.50 ТС-16 — $4.75 


яна өө 


MM 5387АА new clock chip which will directly 
drive LED's 12/24 hrs., 1 supply & alarm $5.95 
NO. 24 8 CONDUCTOR SPECTRA FLAT 
CABLE 10'$1.50 100" $13.50 
NO. 30 WIRE WRAP WIRE SINGLE 

STRAND 100' $1.40 


А1.СО MINIATURE TOGGLE SWITCHES 
МТА 106 5РОТ ,‚,,,,...ү.„,. 5 1.05 
МТА206 DPOT ...,.....,. 

МТА 206 Р.ОРОТ СЕМТЕН ОҒҒ 
MSD 206 P-DPDT CENTER OFF 
LEVER бУЛТСН.......... 


"T " " ae ^4 ue 5 . : 
SOLID STATE SALES 72: ‘We'stipoverss% - 
P.O.BOX 748  .- ш iuro „`+, OF(OURORDERS THE ` 
SOMERVILLE, MASS. 02143 TEL. (617) 547-7 с DAYWERNEETHEM,. 


Terms: FOB Cambridge. Mass. 
Send Check or Money Order. 
Inciude Postage, Minimum 
Order $5.00, COD'S $20.00 


Зонд 254 tar! ETN ШТО] 
Transistors and Вести иге А 
145 Hampshire Si., Cambridge, Mass, 


Circle 340 on inquiry card. BYTE May 1978 207 


3 à 
е То get further information on the products advertised іп BYTE, fill out the reader service card with your name and address. T hen circle the 
Reader Service appropriate numbers Гог the advertisers you select from the list. Add а 13 cent stamp to the card, then drop it in the mail. Not only do you 
gain information, but our advertisers are encouraged to use the marketplace provided by BY TE. This helps us bring you a bigger BYTE. 


Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
2 AAA Chicago Computer Center 178 112 Ed-Pro 172 * Ohio Scientific Instrument 40, 41, 42, 43 
3 Advanced Interactive Systems 183 115 Electrolabs 182 291 Oliver Advanced Engineering 168 
4 AJA Software 167 120 Electronic Control Technology 160 292 Osborne & Associates 117 
5 Alpha Digital 44 125 Electronic Systems 195 * Owens Associates 179 
6 American Technologies 161 130 Electronics Warehouse 197 294 Pacific Digital 169 
10 Anderson Jacobson 71 131: EMM Semi Inc 166 296 Pacific Office Systems 187 
14 AP Products 58 133 Entelek 183 297 Page Digital 189 
15 Apple Computer 20, 21 135 Extensys 19 298 PAIA Electronics 163 
21 Artech House 160 140 Forethought Products 176 299 PerCom Data 148 
25 Atwood Enterprises 180 145 Gallaher Research Inc 174 300 Peripheral Vision 103 
22 Audio Engineering 171 151 Hamilton Logic Systems 179 301 Personal Computing Co 183 
26 Automatic Hardware 87 155 DC Hayes 162 302 Pers & Small Business Computer Expo-South 172 
27 AVR Electronics 183 160 Heath Company 48, CIV 303 Personal Software 171 б 
28 Barnes Electronics 179 170 Hobby World 177 * PolyMorphic Systems 25 
29 Basic Computer Shop 181 171 Home Computer Centre 181 305 Processor Technology 6, 7, 8, 9 
30 Beckian Enterprises 185 175 IMSAI СІП 306 PW 165 
31 Berg Publications 114 176 INFO 2000 75 307 Quest Electronics 189 
32 Beta Business 183 177 Information Terminals 13 * Radio Shack 55 
35 BITS Inc 96, 156, 157, 169 178 Innotronics 165 .309 Ваесо 179 
139 Buss 142 179 Integrand 173 311 Rotundra Cybernetics 179 
36 California Applied Technology 170 180 Integrated Circuits Unlimited 199 312 5-100 163 
37 California Industrial 191 185 International Data System 143 313 S & R Electronics 183 
40 Canada Systems 168 194 J& E Electronics 178 310 Scelbi 107 
45 Central Data 65 195 Jade 188 316 Scelbi/BYTE Primer 121 
50 Centronics 67 200 James Electronics 200, 201 * Scientific Research 23, 31 
61 Computalker 51 202 Robert C Kelly 175 315 SD Computer Products 205 
65 Computer Corner 179 205 Lear Siegler 69 317 Seattle Computer Products 95 
70 Computer Enterprises 158 216 Lintech Electronics 178 318 Semiconductor Circuits 149 
71 Computer Factory 142 214 LMN Electronics 203 319 Michael Shrayer Software 105 
72 Computer Hardware Store 181 215 Logical Services 152 320 Smoke Signal Broadcasting 91 
75 Computerland 136, 137 217 Manchester Equipment 183 330 Software Records 166 
73 Computer Mart of NJ 58 220 Meca 111 335 Solid State Music 45 
73 Computer Mart of PA 58 225 Micro Diversions 81 340 Solid State Sales 207 
76 Computer Stop 183 235 Micropolis 134 345 Solid State Time 146 
77 Computer Systems Store 183 236 Micropolis 135 346 Soroc 59 
78 Computer Warehouse Store 185 * Micro-Puzzles 181 350 Southwest Technical Products Corp Cll 
74 Contractors' Management 141 240 Microware 144 351 Structured Systems Group 154 
79 Creative Software 181 241 Micro-Ware Limited 179 352 Sunshine Computer Co 140 
80 Cromemco 1, 2 242 Mikos 187 355 Synchro Sound 138, 139 
81 Cybermate 175 250 Mini Micro Mart 147 360 Tarbell Electronics 27 
41 Dal-Data Inc 176 251 Mini Micro Mart 153 365 Technical Design Labs 47 
82 Databyte 155 260 Mountain Hardware 15 370 Technical Systems Consultants 115 
* Digital Equipment Corp 145 265 mpi 164 . 380 Trace Electronics 73 
90 Digital Group 37. 270 MSD 125 381 uPMEM 179 
91 Digital Pathways 167 274 National Corporate Sciences 162 382 US Robotics 181 
95 Digital Research (СА) 170 275 National Multiplex 78 384 Vamp Inc 181 
100 Digital Research (TX) 193 276 NCC 78119 383 Vector Electronics 159 
101 Digital Service & Design 181 280 Netronics 151 385 Vector Graphic 101 
102 dilithium Press 164 281 Norahs-Sirhc & Associates 179 395 Worldwide Electronics 181 
103 Don Alan Enterprises 174 285 North Star Computer 5, 29 400 Хиех 150 
110 Dynabyte 93 286 Northwest Microcomputing Sys 39 405 Xybek 161 


111 Echo Design 150 


*Correspond directly with Company 


Brains Take BOMB—Again 


Article No. ARTICLE PAGE Readers voted first place in the BOMB to 

1 Egbert: The Photograph 15 Also a Hard Сору 10 “Тһе Brains of Men and Machines" for the 
2 Walters-Harris: Graphics in Depth: 3-D Adds a New Dimension 16 second month in a row. Part 2, entitled 
3 Fylstra: Convert Your TV Set to a Video Monitor > 22 (с р " 
4 Ruple: Product Description: The Matrox АІ. Т-256 Video Board 24 2 d m SUR MAE UH шиг үй 
5 Dwyer-Critchfield: Color Graphics on the Compucolor 8051 32 » Placed 1./ standard deviations above 
6 Bowles: UCSD PASCAL: A Machina Independent Software System 46 the mean. Second prize goes to Webster and 
7 Gottlieb: Hidden Line Subroutines for 3 Dimensional Plotting 49 Young for "Add a $3 Light Pen to Your 
8 Webster-Y oung: GRAPH: A System for Television Graphics: Part 1 62 Video Displav," page 52, which placed 1.1 
9 Weinstein: A Programmable Character Generator, Part 1: Hardware 79 tandard T m pag ч 4 th p Pri Р 

10 Moseley: А Low Cost Light Wand Amplifier 92 з апсаго Сету ұсы АСЫ тепн 

11 Ciarcia: Tune In and Turn On: Part 2 97 of $100 and $50 will be awarded to the. 

12 Bryant-Swasdee: How to Multiply in a Wet Climate: Part 2 104 respective authors.m 


> 
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For fastest service transfer mailer label from wrapper Name 

to coupon provided at the right. Requests cannot be | 

honored unless zip code is given. This card valid for Ur 

90 days only. T 

NOTE-—If label is missing or defaced fill out coupon carefully Address 

—PLEASE PRINT-this is only way to get requested material 

to you. City State Zip 


21 41 61 8l 
42 62 82 
3 63 83 
4 64 84 
5 65 85 
6 66 86 
47 67 87 
8 48 68 88 
9 29 49 69 89 
10 30 50 70 90 
1131 81 71 91 
12 32 52 72 92 
T3 83 53 73 93 
14 34 54 74 94 
15 35 55 75 95 
16 36 56 76 96 
173757 77 97 117 
18 38 58 78 98 118 
18 39 58 79 99 119 


101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 


121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
185 
136 156 
137 157 
138 158 
189 159 


141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 


161 
162 
163 
164 
165 


181 201 
182 202 
183 203 
184 204 
185 205 


222 242 
223 243 
224 244 
225 245 
166 186 206 226 246 
167 187 207 227 247 
168 188 208 228 248 
169 189 209 229 249 
170 190 210 230 250 
171 181 211 231 251 
172 192 212 232 252 
173 193 213 233 253 
174 


1 
2 
34 
44 
54 
64 
7 


1 

22 
32 
42 
5 2 
6 2 
72 
82 


221 241 261 281 301 321 341 361 381 401 421 441 461 481 501 521 541 561 581 601 621 641 
262 282 302 322 342 362 382 402 422 442 462 482 502 522 542 562 582 602 622 642 
263 283 303 323 343 363 383 403 423 443 463 483 503 523 543 563 583 603 623 643 
264 284 304 324 344 364 384 404 424 444 464 484 504 524 544 564 584 604 624 644 
265 285 305 325 345 365 385 405 425 445 465 485 505 525 545 565 585 605 625 645 
266 286 306 326 346 366 386 406 426 446 466 486 506 526 546 566 586 606 626 646 
267 287 307 327 347 367 387 407 427 447 467 487 507 527 547 567 587 607 627 647 
268 288 308 328 348 368 388 408 428 448 468 488 508 528 548 568 588608 628 648 
269 289 309 329 349 369 389 409 429 449 469 489 509 529 549 569 589 609 629 649 
270 290 310 330 350 370 390 410 430 450 470 490 510 530 550 570 590 610 630 650 
271 291 311 331 351 371 391 411 431 451 471 491 511 531 551 571 591 611 631 651 
272 292 312 332 352 372 392 412 432 452 472 492 512 532 552 572 592 612 632 652 
273 293 313 333 353 373 393 413 433 453 473 493 513 533 553 573 593 613 633 653 
194 214 234 254 274 294 314 334 354 374 394 414 434 454 474 494 514 534 554 574 594 614 634 654 
175 195 215 235 255 275 295 315 335 355 375 395 415 435 455 475 495 515 535 555 575 595 615 635 655 
176 196 216 236 256 276 296 316 336 356 376 396 416 436 456 476 496 516 536 556 576 596 616 636 656 
177 197 217 237 257 277 297 317 337 357 377 397 417 437 557 527 497 517 537 557 577 597 617 637 657 
178 198 218 238 258 278 298 318 338 358 378 398 418 438 458 478 498 518 538 558 578 598 618 638 658 
179 199 219 239 259 279 299 319 339 359 379 399 419 439 459 479 499 519 539 559 579 599 619 639 659 


20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 


MENTION 


BUTE sussceiptions 


For a subscription to BYTE, please complete this card, 


4158 


Name 
Address 
City 
State 


Zip Country 


Canada 
Mexico 


USA 


GO $15 
П $27 
П $39 


D $17.50 
П $32.00 
П $46.50 


П 1 year 
П 2 years 
O 3 years 


П $25 Europe (air freight) payment enclosed 
O $25 Elsewhere (surface mail) payment enclosed 
(Air mail rates available upon request) 


Please remit in US funds— Thank you. 


П Check enclosed (Bonus: one EXTRA issue 
- receive 13 issues for the price of 12] 


с SR 


О чин О Bill me (US only) 


Card No. 
Expiration date 
Four digits above name — Master Charge only 


Signature Date 


BUTE WHEN WRITING TO ADVERTISERS 


BOMB: вутез Ongoing Monitor Вох 4158 


BYTE'« BOMB is vou! duect line to the editor's desk Each month, 
the two тор rated. authors receive bonuses based on your votes To 
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Experience 


the excitement of owning the world's 
finest personal computer— 


IMSAI 8080 


Waiting for you—all the incredible 
performance and power of the 
IMSAI 8080. And at a price you 
would normally pay for a fine 
home music system. 

Introduced more than two years 
ago, the IMSAI 8080 is sold world- 
wide and acknowledged as the 
finest Personal computer available. 


WORLD OF USES 

Тһе IMSAI 8080 is a superbly 
engineered, quality computer. It is 
уегва 6  ехрапдаМе and power- 
ful, putting literally hundreds of 


applications and uses at your 
fingertips. Imagine sitting at your 
desk and enjoying interaction with 
your IMSAI 8080! Press the oz 
switch and you're ready for game 
playing, research, education, busi- 
ness applications, or for laboratory 
instrument control. It has all the 
power you need, and more, to make 
your application ideas come alive. 


GROWS WITH YOU 

The IMSAI 8080 is designed for 
many years of pleasure. With its 
open-chassis engineering you can 
expand your system by adding 
peripherals and interfaces. The 22+ 
slots and 28 amp poweg Süpply 


mean that you can plug-in today's, 


plus zomorrow's modules. 
Right now you can add a module 


for displaying line graphics and 
characters оп TV; a ready-to-use 
keyboard; small and large printers, 
and a single interface that lets 
you attach multiple devices. Expect 
the latest, exciting equipment from 
IMSAI. We are committed to leader- 
ship in this expanding technology. 
EASY TO PROGRAM 

Choose your languages; BASIC, 
FORTRAN, ASSEMBLER. We 
have them all! With advanced text 
editing and file management, you 
can program sophisticated апа 
mnique applications, limited only by 
your imagination. 


ч 


If you're thinking personal computer, 


treat yourself to the very best— 
1М5А18080 e — 


Call or write for name of nearest 
dealer. 


The Standard of Excellence 
In Microcomputer Systems 


IMSA! Manufacturing Corporation: 
14860 Wicks Blvd. 

San Leandro, CA 94577 = : 
(415)483-2093 ТУУХ910-366-7287: 


Circle 175 on inquiry card. 


ө ө ө orientation allows you ап almost 
This 8-bit machine, unlimited opportunity for growth. 
Memory is fully expandable, the 


by itself, 15 as versatile 8080A CPU extremely versatile, 


and with the addition of high speed 

serial and parallel interfacing 
aS a lot of systems you gain the added flexibility of 

ЏО operation with tape, CRT con- 


hat me ДЕ @ peripherals soles, paper tape reader/punches, 


and soon floppy disk systems! 


The H8 offers superior documen- 
tation including complete step-by- 
step assembly and operation 
manuals, is backed by 54 years of 
Heath reliability, and comes 
complete with BASIC, assembler, 
editor, and debug software — 
others charge over $60 for! 


H8, simplicity for the 
beginner, sophisti- 
cation for the expert 


P". and at $375* just right 
е — — 
c *Prices are mail 


order net FOB, 
Benton Harbor, 
Michigan. 
Prices and 
specifications 
subject to 
change with- 
out notice. 


Skeptical? For starters, because of its 
unique design 
the H8 is the 
only machine 
in its price 
class that 
offers full 
system inte- 
gration, yet, 
with just 4K of 
memory and 4 23 ШЕ 
using only 170 Port Display 

its “intelligent” 

front panel for I/O, may be operated 
completely without peripherals! 


In addition, by using the features of 
its built-in Pam-8 ROM panel 
control program, the H8 actually 
allows you to dig in and examine 
machine level circuitry. 


COMPUTERS 
System Engineered 
for Personal Computing 


Responding to simple instructions 
Be sure to use coupon on the “intelligent” panel displays 


Ж. - Батыс; чин memory and register contents, lets 


Heathkit Catalog! you inspect and alter them even 
during operation. Апа for greater 


ыас understanding, the front panel 

- permits you to execute programs a 
single instruction at a time. The 
result is a powerful, flexible learn- 
ing tool that actually lets you "see" 
and confirm each detail of H8's 
inner workings. 


If you need further evidence, con- 
sider the fact that H8's system 


Circle 160 on inquiry card. 


